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[PART I—SECTION IJ 

[(W ^ ^ '*r?ll<rf4l 3fk "RRI^ SR ^ 

’ll f^PRt, cRT ^ R«ff^ 

[Notifications relating to Non-Statutory Rules, Regulations, Orders and 
Resolutions issued by the Ministries of the Government of India 
(other than the Ministry of Defence) and by the Supreme Court] 


'=hl‘<cii ^‘3ll<rl<l 

f^c^-110001, f5[5Tr«F 23 trr^ 2011 

^-11016/1/2009-(i<0—*i5ii<n<4^f^^:iTcFr 10 
2005 ^ i- 11016/1/2003-1M ^ srfitjFtriT ^ 

^iroPd ^-g^pfe:! 

^ ^11 ^^ tb^T, ^ 

<*l4chicn 3n^ RHi;i«K :— 


IRiTiPm 

9. '^. 

TJrapf, arofy 

10/392, dl^H, 

^rH3T(^.Tf.) 

10. li). ?nf^3i^ 

313/754), SIFP^^PK, ■$'delicti, 
■=1^^^-110035 




1. <l<31 


11 ♦ '^’ild ^1<!1 


(0 44) 

3T«W 

37R-101, T^, 4hir aiMiWii, fi3<ial ■q^^iS^rr 
iTRrl4)^ HJR, -=1^)4^-110017 


■ (ii) ^^rll <M 441 


12. «ft ?PMi=lT«l 


■iK-'W'+Kl 


'=hi4'^il0 ^Kch, STRT'BWr^, 

+l4 lislH^ SKI ilfMcl 


■^-203, 'Ji'i«xii arqi^#^ 4^-9, 


1. 


Tii^RRi^ (s. s .) 


2. 5fl*i4) <»>qi OIHI, 


■^rsHTRi t^irnr SRI =nfqci 


3. 4) 


13. «D3i3Mf4tnt,56i,=^fiMite, 
"5^-400070, (-RIKP?) 

^1^ 

4. # INnira ««!<;, W*! (Tpq W) 

^1^ 

14. # 31R. 4|u^<i, 4t-406, 


4^4) <1 ^iPrfii ?ri ^nPra 


■^■=ii?H, 4tiT^ anf.an^.^. 


5. mFT c(3_^k Hit«|uil, (^ W) ^1^ 

■»)?; 4^, ^-400076 


6. ?itfi!iqn'<^ RiqiO, 4i;i< (TT^qw) 


15. 4)TR4=5=lI«Tt|44), 204-4)14=1, 

1^ ^r?f=i, "^=?=nRf, #R 


=^'41'4 «h<^W'4 R41 'ir<'i<i^iRi'=nftRT 

=5FRM -91^, (4?5) 


7. 9frTit^^TTv#nir 


f^-qj6f-410io5 


■?i^, wr?f^ ■##, 




=^'41<j f^4! 

4)-2/2205,-5RRr^, 


16. ^rf4q, 'hlqcrti Rqieiq 

TR!=Pi 

^^^-110070 


17. "^114^, 

w*? 

w fM ■JRK w,-im ?Rf ^nfiicr 

1^41 

8. 4) 4t. i3;=T. 4). gpjui|4j(j^^ 


18. STRTI^, ^-4<rll H5(l<rl<l 




19. tipqq (^I^Jrll), HsIM^ 


’iRcf tM "sraR-^mr. 


20. ■4<J<W y 14-^1 ■<3[414fl yiylll?<!bK, 


W, 4=^-600017 
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*rRW^Tr3n?5r, 16, 2011 (% 26, 1933) 


[mfTI—73^1 


21. (hR41'i|7|), h'siHTI 7RPT 

22. <ri^=Ki ^P=|q, 7F3I^1M1^*IPT 

23. 3T?^8d, llw %., =h)<rl«6ldl, 71^ 

(■q. 

24. 31S7T^TTg3r4«q MKcl =b)r*7| WT 

33)^f^., (Ally’s) 

25. arm ■Q3 W WT 

1^., <i41 (5iK<as) 

26. 3T?2T^ irg W4 

qiV^y (■q. 

27. 31«T^7rerTHsrfq^?I3r, 71^ 

%., (^3^) 

28. 71^ 

1^., ftiqM Cqeqq^) 

29. TJot '?1^ 

■?n3SEi 4ld'+.V^y %., r«idraii<, 

(cSrfmTT^) 

30. 3T«q^ T33 wii Tacrw 

qrtfiT? %., w\^ Cq^ra^) 

31. 3iwT^ T3)q 'sraq fit^iqr, wq 

^ Wi ^^rrfFi 

TF^ (w^) 

32. STWT^-qg-q^Sf rq^!i!l=f), PRHI^d 71^ 

<+)Rqft^H %., (dPHcHI^) 


33. Rq’siqi, =hl<Jcii =h( <4ii<lfciq, yqw 

qflFRFTRTr (q. qw) 

^4. qfrq^wq’Tl%®T'PiPq7Tn3q, Ti^Ff 

qqsfR (W^) 

•5. 31Tf«fsFrqR|^=bK, dililRI q^lMq 
.. TTprfq^qTRf 

fq rMi qq qn4, Trfqf^ 3lk Tf^Tw f^qm, ^ 

q-TFcqq iro ^irw^r -if fM ^ ‘spiRt ^ ■ff 
-frM 1 31^ TRRR 3?)t 171^ aRN^n ^swit, 

RRTfwiq) fwral Tim q^qfd4f qit 4idig ^Vii i 


3. *l4cbl<rl 


wqfqf?r7^q^qTT=hi4'6i<ri odHqftqr^ 

wtq ^ llqi, 1% :— 

(i) qjt Tract wqqMi^-q^t,%'?ra^wqqT?^q7w 

TTftf^^racraqq^Tfft; 


(ii) yfqfci q^ tiwt ari^ ''K qr qir4 qiTt tri Tiftfd 


(in) q^fqratTi^^Tjrg'^qn^^qrRtqarq^Tifq^ 
TRTqm rqiqqai ^ ^ qqpq qitf TsqpT tRd ^ 14t ^ 
TsnqqrPt^iqd ■h^'Wi, qrqld'^#iq4'^' <*i4'6iciqft^ 
arafq ^ %i3: ^ ■qRR #11; aftr 


(iv) fq^qRrqqfdql Ti q>lq<ni ^Tinriq 'SRI yRiffl qq '^i4'=hicn 
qrqqi'RRifqrqi'STT «4S'ii i 


4. TPipq 


(0 Tiftfi qq yisMiRq qf fe# ^ #it 1^ tiMt amt 
fqrat araiTsiTqqT qt^iTTRuftti 

(ii) «(hRi qH qTq^'^1^'’k-«3't>i<l tiqwT (qraq 
nqrqfqit^twi)q^Tr3nnqTi^qTq^22qFRi^, i987^ 
qnTflcR Wrq q. Il/20034/4/86-Tl.qT. (qi-2) 

^ af3?q #T w TRrar ira Traq-WT qq 
qqi TT^irtqcf qtf tiq fqqqf ai^rin qrai qq? afR ^fqqi 
qqif^qiTiiTn i 

(iiO r^41 qrqPdqit'tsqit'ff^-wqiRt 

qra'^qi^TraqqqR (qftqiram + Tpqraqr) qqr 
afk arfqPraq, 1954 ^ qiqqpff cwi wr-qqq qq 
1%q qq qratqqf q;4 qq^ 3T#T qqn( qq fwit ^ ajjqR 

qrqi qqr/^f^ qqr qM qR^ ^ iqiqR 1 1 


aq^ 

aq^ Tfqqr 114^ “qiqiqq’’ qf) q^^-qqi qfq qqt ttr 
qqqqqfa|RqiqTTifqq^^3raraq4,qqiq qqtqqqfeqqr^qfq 
qrfqqicR, qfjqra^qrtqqiqrq, qraf4tqqq4qqi^, qtqqi aqqtq, 
'??|qi'qTqTqifqqT?R, qFqqrqiqifqqraq, q«ci Pi4qqi ®flq qgurioi 
qq)^, fqqqqr, qitq^ qq^q, qiqq qrqqqq ^ q?^ 
qqrarqf/fqqiqf q«q q^rqqq qqrarq aitq srqtq qrqt 


qfqtaq^t^qqqittqT-fqrqiqiFqq^qi^qiMqqqffqnqqnqi 

^ Rrm, qiqq'^ qrqqq qqqlwf^qTqqi? 1 


'fidRi qfq 
aqf^ qiRigqiK 



«IPT I—1] 


3T^16, 2011 (^26, 1933) 
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h4cKU| altT^H5ll<rl<l 
^ 19 ■tn^ 2011 

u i70ii/oi/20io-3nf. T3;qi. t3;h.-2—^ 

^ 2011 3n#T iro #3if!piHw 

^ajT^-pm 3iFt ^HchiO ^ wf?ict ftiT^witt :— 

1. w ^ iftoiw ^ 3PTR ^ »TTt ^ 

^ SlFTfiT IRT ^ fI^; ■=itfOT "rf flf^ ^ '3|TQ7ft I 
^iifM, 3T3^f^ ^sTRifM, 3P1 w 

Vll(IR=b ■??7'^3T^ IHt ^ <5Wll<cil(l ^ f^ RnW^T ^ 31POT 
^FH^nr ■gm ■Rini; ■^n^i 

2. w ^ ^3WTtW git ^ gFW gR 

^ ^ gR "tf ^3^ git si^gf?! Rn^nt I ggyRi'g-g i984 
Tf |i grt^ 't ti g7^ g? gt’f^ 3F!i fgat ggf ^ 
■3igtggitf ^ si^gg gfggrf git yisqi 7 gtgt, g^ ^ 

3RggT ■M ^ gig f I 

gr^ aiggtf gft ^ gRS gf gfggg aiiiiTgd 
g#/315^f^ ggglfg ^ 3Rggl gig gRt^gltf g^ ^ g^ 
#111 

feggt 1 : gfg goftggR g^t^ ggi gl srfggi 3r?g-g^ 
■ff g^gtl: gtt^ ^ t ^ g? ggfl f#Il grc(gi % 
133> 3iIggT gM gR 1#!I1 f I 

#ggt 2 : 3!l#ggl ^ gJRg gRtggl^ ^ ^ glg^ 

goitggR git gft^ ^ ggRgfw gil ci*g i^g> ggra 
fggigi^nii 

3. #i#gr#^ aggtggfgttgUTgtwif ^gftfw-1 
fggfftcl #1 ^ #111 

gft^ git cnrRg afR wi aii#! irt Iggfftcr i#i; gig^l i 

4. goqtggR gi gt :— 

(gl) gRcT gg gpiR^ t, gi 
(n) #11^1 git ggi # gi 
(g) ^<'1*1 git ggi # gi 

(g) #11 gRglgf gt gRg 7# 

git f501 ^ 1 gggTt, 1962 g?# gRg an ggl # 

gr 

(#) #n gRcftg gil -scffm # gjt gRcl •if Tgl^ ^ ^ 
T# # f5@r gif^RTR, ggf, ?it#Fi, gitfggi, wsr, 
■RgggiFq^nfw, giPggi, ■:#,ifggifw^ 
3tiFtgit#if atRfggcRW^ wgiigi^i 


ggg •3gttgg (^), (g), (g) a# CsO g^ aiggfg ag^ 
gl# 3Ult<gR ■gig gRg TRgiR 'SRI 1#ir ggl gRcIl ggR-gg 
aig?g #11 ■gif#;i 

gwflggR git ^'sgggtt^'if g#T'R[gFgnggHii%'fgg^ 
gR 'if gigcir ggM-gg ■gra gRgi agaRggf ^ Rti-g "s^igii 
Ig^ftrl "IRglg gRg IRgiR IRf R glggl 'ggFl-gg 

■gRt gR g# ^ gR #11 gH ygiai %l 

5. (gr) <5wit<gR ^ 1#^ agg^ggr f 1# -nggit agig g?# 

^gcgf, 2011 git 21 g^ ^ gf # 30 g^ 

g if # aggfg^ggSFl gFg 2 ^Cgf, 1981 R g^ 
3# g?# -^ni, 1990 ^ gR g^ fsn ^ I 

(7g) ■3TO aflfggigg agil R f##if7§g #gfggf 
^ gt gl ggRlt t :— 

.(1) gfg-3#tggR, f#iftaij|f^grtggi3i3qf#i 
gggifir gg # lit aifiqV R aifggr 5 M i 


(2) -31^ fg®^ ^ gg goftggRf ^ gR# 
•? aifggiiig #1 g^ gg) ■ait RR goftggRf 
t#^ WT, ainstg git gi^ ^ gig ^1 

(3) RR 4Ull<gRf ^ ■gig^ ■if, 01 gRgtt, 

1980 ■R 31 f#ng7, 1989 ggi git aigfg # 
#lg 'TPlRgcPll ■aR'J^ ggl giKHll. TTSg 'if 
sifggRi f#n # a#igjgg 5 gif ggr I 

(4) T^rr -Rgiajf ^■gg g»4giR'4f ^ ■gigRtR aifggr 
R aifligr ■#! g^ ggr ■gt ■f^Tit fg#it ■#! ■«^ 
■Rlgligif ■^ agggl 3Rlfgf 7R<f ^■if ■gifgt 
ggfglf ^ #R, fggJ#g 1^ ggl ■3R^ 
gRuiigwiF'g R#gg 1^ a I 

(5) fsR ^fggiY aiitT gnttgrr grg 

3Tf'ggrTftgf'/3i 1 qigg i#g gRTtgn grg 
arTggiTftgf/aiRggrrgftg ■Rgi gRTRig gRg 
aifgggftgf ## R g?# I^tif, 2011 git 
grq ■R grg 5 gif gft "Rgi ^ 13# # 

(1) =FgrgR ■gi agaEfggi agigR TR gi§Rg 
g#gR ars^ giHujf <*i4thH iTgigH "gr 
g)i4t!gg fi? t, f#f R gt yRgRirt t, f#igi 
giRfgTgT g?# ipnf, 2011 ■R -^gr gR ^ 
aiRgr#111, gi (2) Itfggr ■Rgi ■^f ^ 
mtftgr aigggl-qi (3) 3T?lgggI ^ giRg 
gg^^gi # 13g^ ■Rig# ■if aifggr R a#pff 
gfg gR ggr I 

(6) angiggn#g gRtgn gra anfggriftgf/ 
3Rggn#g #g gr#gg gM aifggnM ^ 
■33 gig# R, t##t g?# 1^, 2011 git 
■#ig> #n# sg^git'RgigftgRfnigr aggfR 
■#t gR # t afR-f#ign gn#)igi 5 gif ■R aiFt 
gt'g#ii ggl % cfgi ■f## ■gig^ "if 7# ■ggRg 
ggr gglg~gg gift gRcTl % f# R tgfgH #ggR 


2—21 01/2011 
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*nrd^Tr3m, i 6, 2011 (^26,1933) 


^ 3iT^^ 'dR ^ sflr ■’7^ 

3Rdra TIM ^ ^ ^ #7 W ^ 

drtdH dT diPf^IR ^ f%dT ^3m37n, 
37tedd5dTfl 

(7) ■^5l#T, TJ^-^STT dzIT Wtftdi 3^77 ^ 3TW 
odfdddt^’dPT^'^f 37f«7dKld lOd^ddil 


fedwr 1 : 37^^f^ ^ dm argrjf^ ^dTdrfd d 37^ ftsSt 

ddf^Tr#7d%dH#ddR^dd^fddiT 5 (75) 
Rt)-^ 37m 75^ 3T*7f<]( ^ ^Rl<7)l, 

dm diddk Tim •£( aTfiidirr mr^ m^, ^3#i, 
Tpr-df^ dm i(ii<lR<+i mr ^ Ri+dio «7 Rki>hI mt 

^ 37ddd 371^ t, ^Imdf ^ Sim^fd 
m# TTddt 37Tg Tnm mr^ md 

^1 


r^i I! I ii T ) ^ . Q-ramrrf i^fli 

(r,'^'-«il /, : n<n '-<5 


111 ~rrT -.j irii-i j?l* n . 

on '-*-11'-f\.!M1 r 


Tm-TTdd dT TrnwWdd ’JjTJ^ '#im (RlRld 
^ 3fk dd ■£[ "JT: TfddR) Pm, 1979 ^ 37#I 
’jmjd ^ dftmfm tmm mdi 11 


fTdmr 3 : 3TP7TdmTdftd diH^H dTd 37fdmiM/3Tddmidftd 
tm ^ =hHlVH dPd 37f«7miftdf Tlf^ ^ 

#Tm dm mdt^Id STfdmitt, ^ Tdd 37^%7 dT 
Timgddfq;^, 5 (7i)(5) dm 

( 6) ^ 3TSftd 3775 -#71 ^fdf ^ mnTd), I 

tOTFft 4 : dd^fdddS (75) (7)^37ddfd3Trg'Ef'^^ 

mm^ mftftd) "^d 37 ^ dnffdmr mt 

tg diddT dT d( ftmr 1 mm m Timdi t md m? 
(TTTddT m IMddl dTfdmrff, ^ m dTddIT 
IRT fddfftd mififtm dfldld ^ did) TTTmiT dm 
i^iiOR* md ^ 37drd doUddiTf ml 377 ^ TT^dd 
■)^37t/d'^ ^ fddfltd dTTTtltm dd fdfm?d7 
didmf ml 37^di737f ml d? ^' 

dd^mdTmmt^imrlddfftd 377gTftd7'cf ImrU dtlMd 

dif ^ dTddI I 


377#T dP7 mt d? dTTlTI TdldiTT mTd71 d) m 

dT^dldm Idmmd Tidid-dd m ImrU dndlq Immldmdid 
dJTf ^ TTdm^f TTi^.dd TTdTd-dd m ImrU fdmfdmmd 

dlTT 3757R7d%^^^7fdl7dT7lddfmtd^'^3fkdfd^ 
fdmfddnmd ^ Trgf^ dTfdmTt)’ dnr Tidifoid # m dmdr 
dimfdm d%i m dnml TTdmaj dfl^ dd7d-dd d^ ^ 1 


3775 Tidd ^ ^ 37 m dTdTtd ^ fm' dm ^ 5 ^ 1 , 

ddd-dd, miT ^ 3ltT ^ 37fd^ dim mm Tim^ 
d^ dm dd TTdTd TdYmR d# d7^ I 


37d^ ^ ^ dTd tI 377^7‘‘•^^^rRld/dmdT d7SqR7m dTim” 
ddM-dd dTddm ^ STdlTfd dd^mi ^mfmm T7d7m-dd 
TTPmf^ 11 


I17FTI—-gmi 


fOTdl 1 : dmldm^mi mid'£fT7id7dTf?T^1m37i77rddFdml 
d77ldTTl75^Td1mKmtdI'd)fm 37ltdd-dd TTT^ 

mrd ml diflm ml-^fe^^/dmdT dirnldm d^m 
m TTdm^ d^dI7 ^ TTdTd-dd m5f 1 3 ^ did 

■pf dd^r dftmfd ^ 1^ 37^d dT d dt 
dTddI 3ffT d ^ TdlmiT 1^ dlddr I 

1Mm1 2 : dwilddR d? d1 «md di fm 345 ; ^Ki r=b yl drlm 
T7% ^ %d dR7 mt dl^ dm dd difm dd ^ 

37tT 377^ 57T7 d^ 375% 37fd^ % d^ mT ^ 
did dd% m 37i7frd ^ 37m d^dii % Imdl dl 

377mT dT dftmfd mT% ml STJdfd d^ d1 dTddt I 


6. dnftdmr ^ did diTd ^ m Tim 1dmd dmm din 
fmfdd 1^ Idmldm^ ■% m ddd ^ dTpdldTTd dm Tmfdd m 

tdmfddimd 37gdB 37Tdld dTfsrfddd, 1956 ^ 7m>d 3 ^ 37#! 


Io|-!9a|!•'% ^ ^.'"i H H1 ^I! ^I^j-^! 


'f^TP-i( 


xj xy J 1 Tj u I Lri 


ddjmrnd -^d d^ IdfmTdT fddld, dddlfd 1dmd, Tdldd tddld, 
’p-lddM, dfdd, dlPcI+l, dffeiml 3ftT dim) fdmd % tddd 
^ did TdTdm IM 37dm #f1 dlf^ 37«7dT dild fddld dlfdmt 
m ^^IPHdTl ml Tdidm 1M #11 mf^ i 


fddml 1 : %%dJdtddT7dt1m%d1dfl87T%^^tf^dTd 
mrd % dd fd drldn % '^d% did dd%'t ^fmd 
1dd7% d^asTdm d% TjmiT df fdml t, ?d d^m 

% Ti%d ^ 1md 37T%dd-dd %d mm% 11 did m1^ 
dmlddR Imdl 37^ dtim % ^ tI ^ dt dd d1 
37T%dd-dd % dm% 11 %% dnftdmr ml did, df 
3Tmm did ^ cH dflad % d%m fdm rnidm #md 
ddm ddm ml 37dfdd ddin diddi dm 37^ dftm 
ml did mT% mi ddid TiT^ d mT% mt frdfd % Td 
mr 1dm durm 1 dm ddim dtm ^ IMisd did ^ 

dftmd ^ 377mT dT 37 ^ TTTdf mT% dl^ dmlddlTf 
dirr 377md5%1dTgd37I%dd-dd'^d7dTIT5dmTdl 
timi 


Idddl 2 : 9Rrd7ro41%ddc%fch %dl 377575%% 3«llddK 

ml d1 dTl87T Tf d%m d 1 % mi did did dmdl t Idd^ 
did dd^ 37^371 % ^ ml^ d137^ d ^ dd% 1m 
dd dwfidmT % 37m dTm37l din ddiRid mt| %d1 

d%8d dd mr ml ^ fdd^ TdT ml %75t fq; sTTdld 
ddml dflm % d%m Imij; 377%dd mrdi dim 

ddti 

7. dmldditl ml sTidld ^ dtidd % fddfltd dffd 37dm %d1 

8. dldqfdddd^'^'^dTmTtf dfmtf'if 377mftdmm%f^dT 
m4d7% ^ IdT Tm| m 37d57^ tftim t m mr^ Tidiftd ddfdiftdf 
mf tftidd'^midmTTlmdjf dftmdddi ^ 37m%d'%mmTTlt 

d^dltddd (37m7%fmd) dT^dmrdidtmlmm^lmRdddd'^ 
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^ 3T«f^ ^ ^ t % ^3^ ^ 

^ SMT WIT "^if^ % ■Zff^ 3^1%! ^ "3^ 

^ ^ #0^ autM ■!( ^ ^Mra[ 

3i':iHrd <1<+iclfq;^Mfii^t^^3^iMa^T^-TrT5t3rF2^ 
f^'3IT'MKllt/3H=h) ^ijflddKlT^^WMKlItl 

9. "Jf '^3^ ^ 1^ <5«Hl<;qK =Ft ^1<*U 

^R^frai3<f)=hl MMdi'JiraTtn^^sn^-^aipflTi^tTfafqai^ 
it’iri 


an^M ^ ^ "SaftsisiK ■?!? ■gPlf^ ^ ^ % it 
"rf'Sit?! ■qi^ ^qiaiciT ^'H’lt'?i^ 11 ^ 

31I%T'^-3^-5r^f^%3T«lf5l^rcdRdd 40^ 
W ^qf^dc^- crI^ ^ fcT^r W^IMJR Tf 3M)T 31% 3I3pM #1T 
w 3% fd«?fftd diddi dit di) Tjd ^ dT 3n«fiftd #n dfd 


^niM-i <»<^dTdgMr^ddldTt%^'qT7ldTditf »-^7 s^ldT ^^T^d 
d^diT^tdt 3IT%Tira%^^f^3%l3aflddl^T^'qR^ 
^3in^4i 


10.1%ft dnftdM dft "if cR dd> 3^ f%'SIT^ni «R 

MT tdr 3^1^ "qm spjtn m 3I% TRpq-'qjf (^ifSfqi^ airc 
WftM) 


11. f%lt dwftMK dTt 3TI%T IRI f%#lfed %f ^ 
^■qraiMi^^^lql MirqddiTl^w^l^d^ :— 

(1) Pi*^RiRgci flO'^>7^aiMHl ^uD^eiiO^f^^qssfd yud 
dll'll, 3isif?l^:— 

(^) %-M^M^qMq’q¥I%d5?idjM, "qi 

(n) dqra ■5idRT, di 

(d) 

«<^'+A<n diiqi aTMT % «^qr% cFt Mdit 
%, arsqcfi 

(2) qnTda[drqR%aitT^t, arqqi 

(3) aqqqr 

(4) "an# TTRFq-qd dl % TTRFI-'qai IR^d 1^ t f^R^f 

d^flqjUMifrMit, 3T«icfi 

(5) 'Mddl q'MoH n^ii.fqilcFyl H^^’iyfd'iq'qftfsqiqT 
t, arsKdi 

(6) ^ 1^ aMft ^oftctdlf) ^ iMrfRfild 
■?ii«Rf M 3i%T qiTqi, aiqfc^ :— 

(q>) Mmd^^3Rq-'q5tqfl3rid3iraqiTqT, 

■'J^ ■qi'i'HiO 3IFd «(i<n, 

(■q) qit Tiqifqd diHl, ■qi 


(7) q^i^M^aigf^dMaMirqt, ara^ 

(8) MT-^ftd^sjf-qRaroqcr^fRiiqi'qiq^^QifeiMRT, 
arqqi 

( 9 ) ’m •ff ^szf^ dIM f^Ff MT-'jftdMaqf qft 

■qq^qi, ^ M ^qlFq>R qiT^ ^ 

<i<*^inaiT«raT3ioqc)+«ii dqi %1?Ia7^fl»ifd <*ni 
^FlpTRt, aTMT 

(10) q%l"qell%^%q31iq>| SKI Pi^eW ch^-diRqiqitT^FFr 
f%iT ^ "qi ars? f%it Trqnr qrl siiiORdi ^ qf^ 
amr 

(11) q^T^'^Riqqftf■q)®rifR'q)Rr/%T'qi1%fIai^3ie()R 

qq ^^q^ffqqr < 54^1 <,ui ■qi % snqqj qqn qq ^ ■£[ 

qq)’! faHqr^qqi^qTRTqilf gpTdqqrdq 9q> i 

qr aiq^ qiq Tit hni qqi ■^; qr 

( 12 ) ^ 31% dnftqqRqt qit tqirft qt aq% ^ 
3<rciq'd, qi 

(13) Ti^ Tnt arqqr ItfiTft qt qqq qt 

qnt qr qrnt ^ %T qq 3rqR IqvqT eft dTT qr 
aqqqfqqr aifqqtq (fsbPud Mlyld^siiH) qRiqiqrTiqqiT 
34td> Tirq^ 34 ) j— 

(q?) aq^ ?Rl dn q%l i^, l^qq qf qnflqqK 
3iq)iq dgliqiqTTiqqirt, aftrarqqi 

(H) 3% aTTqnft ^ ^ arqqi 1^ f^fqf^ aiqfq;^ 
%!?:— 

(1) aq^isRi dftqntqidftfqiTftqtqTNn arqqi 

( 2 ) Tirqqr sirt aipnt fqi^ qt -^ftqitt tt 
arqqfqd tqqq qq TjqqiT asftr 

(q) qfqqf TlTMl^aTsftqqq^-^-^%Tif^^' 3 TT^ 
f%S dq^dd ftqqf ^ arsftq aij^imfqqi 
qftqiTTi^ti 

fqq^ qicf qf t fqi % Iqqq ^ aroRr qitf Tqifer cH d^ q?f 4 

'’Ill'll ■qqdqi' :— 

(1) d«ftdqR qt iq TPq^ "ff f^lfw aqwn%dqf % qi^ 

3iTgdqrTt qq3iqqTdfdqrqqr^, a^k 

( 2 ) daftdqRiHr3i^Tm^f3R5daT«n%dqT, qfqqtf 
^,1%iTd^1^qqT^i 

12 , qft dwftqqTT %fild '^f ddt -^ddq 31^ afqi 3 iqd 
q?T eri'ii f^idt arnffd arqt 'Pr’fq fdf%d qk dt % 
3n% qqfqded qft^n tg Td^nqqr %t3; ^dni^nn 

fqqg qief q? 11% qfd aq^ ^ qdtgniT •qrfiiqf, 

aifqfM qRqifM qi 3 T^ qqf ^ diqtqqR M ■qif^ 

aqrf^ Irl^dqf qft qrt ^ wim*q Tdr ^ ^nsnrqr 
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j82 

srral^ ITO ^ ^ ^nM, 

Tj^Tn^F,% q; ^oTl^ ^ Wen 11 

13. ( 1) 'TtI'SJ; ■Sflc; 3TT#T i'-Hl'l'll'O IRT ¥RT 3T3^ # 
3Tnen\3T’4!'WsjrR'^ ^H'+l ^1 smo,ni 3^k<i<:il 5n*i'^'3n'3<-Hl<<^i^ 

41 f^ ^ wnm ^ 3Tr«^R m w|mi ^ 

W?Tf 3T ^ ai^^rai ^ ^sipcrift I ^ 

;wir -sPiTd^ RRw41 ■34 ■Rr^Rr f%3T t, "^wt 

I 

(2) 3n%T^31:l^r3d 'Jtlfd/ai^J^Rld 5fl3'ilTR!'eI3T3Wl3^ 

g-if' ^ 3 i-hk<ii 4 ^ '3ifif/3ii^r3rt 'Ji'i^iRi 3m Sim 

ftrat mr %i3; 3iRf%3 r<Rw41 '34 '^iw 'w, 'w^ 43 r 

fwifer 34'm 1mg ■ 3 ? 1^ ^ 3T l3^f33 

■qr^ sij,i^Nd mfci, ^Rmfii 3m sim hasl mw 

m f^H 31 #^ 34 sigw 3ii#q ■q4^ ^'im^it »4 ^ ■4 

31331 'm "333 HIH '3’^ ^ 'ft3I33/^ Ro. 133T 34 '’ildl %, '3333 
yHNY33 3nf3, ■ 3331(3 3m ■prg^ ^ 

SIRf^ ftf3^ 3 ^ 1^ 3337111 

14 ye^m esmRmr 34 ■qft^nm^f 34 ■f^ w "4 sfR 

fm3i ■3334 ■^ 313) ■^WT fmjf3 333(3 ■?33 354311333)3 ■'itt^nm^r 
3t 34 ■^ l333t 3t 3mR3R't 35n3n 3?f 3i43T I 

15. 34m "4 W ■^ ■334 3T 33 3lf333T 33 W3^ 

fir^t, 33 wfm 3T33T 34 333?33i 313 ^ 313 3 ^ 

313, fm m4R3R 3ft3 3m ■'1^ 34 13'431 "413^R3 ^ 

■R331i:'333T4'333tl 

16. (i ) 3t 3*41<3K fenpod 313^ iRmH 33mTm[3I^ 
mm 3341, 3^ f3?g3 33433 333 "4 3Mt3 33 '^m ^4 (3533 
fmq; 3r4 34 (444 4 3134 ‘ 51 mm'14(33 ■mm 433f ”4 
343313^ 4 3T33( 343 33 ■ 3^443 31331'1(311 

(ii) 3R3(33343T'^ferm.(35=kl 3«4<3l43143433323^ 

mm 33(4 rt 433 33333 34 ■344 1 "34^ 3(4313 ■^ 

333331 :33333 ■^ mm ■3*4(33R 513 3134 33433 ^'mm ( 3 ( 3 ^ 

1 ( 33 ! ^ (^m33 313(43)3134 ■ 3 c■mgf33'mT'4(33R (mm ■ 313711 1 

17 . m4t33n: 34 m3(4m 3(k ■?ii4(mi'■^(m 4'mmi ■^ mrf^ 
3f4ejm4 34 i 431T i^lldR'b <(3‘'3'l( Il3l 3 iRh ^134 3l43fmi 

■431 ^ 343334 ^ ■mr 4 3134 3)4^ ■^ 3 (mm 

3 ^ i 3 <.t.k' m ( 3 ^( 33 ■ 31 ( 3334 liRT4( ( 43 ( 311 , (33f(4t 
f4(3.r3l 3483 m 3T3 (4)41 -J**n33i<'4'344 35 91 •Ml ‘3131% (31 
3r4^3ff 34 ■ 5 m ■qi) 313'WcTF'^i) ■3334 ( 35 ( 3331(34 
mw I mf33c3 34 ot ■^ (^ 333(3 5RI ^5^ 34 8*413=1 k1 
m ■(rnfmem 34sn mm-1 imif mm im 3483 ^ snmn ■m 

3tfcT3 33 4 'wm ■3((3ct (3)3114 ^3^ (m(37?m 3483 mm-ii 
3731 mw I f3(3rc3i '34811 ^ 313-1 im mm-n ^ ( 3333 13 
f-mmmmt ^ 3(441^-3 4 (33 30 ; 1 1 smR^iiC 34 smlirim 


3134 4 3mrr3i (mfmmn 348ii 4 (43 PmRie^i <414 ■33 34^ 

■?fw 3i( ■^m ■^mi I 

■4m :—3lf f4'7T7) -q i(m 3%, 13(43 313(3314 34 31114 
mi '1^ (3' 3 3483 4 y4*fi (cio, 3 ti433-'33 434 4 
314 ( 3(33 333 ■^ ■33 ^ (3v3( 37334 (4(3331 

3lf3334 3'OTit'313 3331 ^ I ( 45(33 4'31^ ■313113R 
■34 (373 ■ 3331 :3411324 3(3 ^ 3f(i: 134 ■7mW33 
■ 33 143 ■ 33 m 33 4m miliii; 134 ■sfft 13 1433( 4 
3(34m -3 4 ( 3533 ;# 1781143134 4 5354 (wmim 
4(334 34 4m34 34 35333313134 4 sig^m H3m4 
113 4 737 4 ■^ 4 mprift I 

■533 ■ 313(3314 4 (mm 4 iii^: 4 25 (44(3(37 ■ 43 m mm^ 34 
3f(7 3(^di 8i4l33i7(4(4m4'm4414 (44(4(37 ■ 43 m ■3m4'34 
7317«334 5(4 4 813313414 34 347 ( 3433 : mn 3I134 w (4m 
1131't'l 

18.4:71134^ 533/74 

(31) faul ■4473(/5334(43Ti(4mt, Riw i 4 
l((33 3(3/334 4, m 

(73) (171311 3 ( 3/334 41 (3d 714 5517l4 (47ft 73(/57l3 'ft 
(3311 f4m'ii I 

333 ■ftm ■ft ( 35 ( 41 33 3T3 ■3lf'ilm! 

335 4=^ 771337 ■ 3(3 171 ■^m ■ft 7^5®^'^ (4 ■ftft 5^^^ ^ 

(171 754/5713 ft 37lft (3311 (4m'll 33 37 735344133 3353 4 
31tft3 ftTll (4m IT 713131 ft 3ft7 ftTn 3174 4 3im 3nm7 ^ 3( 371 
■3ift(33R 34 ITT (333 ft ^ ■ft 7I313( 11 

19 . 314 ( 3317(34 7j(33 (4m 1131 ft (4 ■ft3i ■ft m4ft3iftft 

(ftft( 33 '313 ■ftm 33 ( 3313(3 3ft8r34 34 3171 317 ft 34 ■ft^ft 

^^fiPimftm 1(34(333 3 ft ■ftm ft m4'ftft4'3T3 y-sftfti 

20. ITT 3ft8n 4 3171 (171 ftm 4 (15 mff 34 IT 7ft ft 37133 
71(833 mki 3(7(w-2 ft (mi 3m ft I 

l(ft31'5ft33 

313771(33 


3(7(w-l 

7i*m-i 

3ft8n 34 ■?3ftlT 

m7ft3 33 ftm 414ft 3(34(3313ft8rr ft (43(4(43 71(4(43 

ft:- 

(31) (4(43 37(83 ft fm3(4f7§3 373-33 ftft :— 

373 331 Tlimm 3 tM 300 3131 

373 33 II 


Tlimm 3T3 


300 3131 
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31^ 131 III, rv, V #C VI ■=fr% %-2 "f} l^ilfRd ^<+>fr4<*> 

^ ^ 131^ ^ 3R^ ^ ^-31^ 

31^-151^200 3^1 

(■Q) 3«ll<e(li5 liT, ^ 31I%T ITO ^ ^ 

oilf=Wcc| it)^ ^3 (fR nRRlI'^ljT'lI’i^Iir^) 

SlflU^ 300 ^ 

2 , ^=hRrM'+) pellet 

(i) "lift fq^iN 

(ii) 

(iv) of'ltMfcl (q^iii 

(v) TRFntl^tH 

(vi) 

(vii) RlRld 
(viii) qiPi'hl 

(be) 

(x) iPTl 

(xi) 

(xii) 

(xiii) yiRail'+l 
(xiv) 3Ilf^ fq^ii'i 

f¥5 lit RnlViRaci l^m'(iiti35’^iT«i 

^ if) si^i#^ ■snMI’:— 

(17) dipl flidM 3jfk <<jr«l 44)^110 I 

(3§) ci^Pi fl^lH <4ll< M,! 1?J flflirtll I 

(1) fi^dH 3^k tyin ^oOPiid I 

(1) ifoRi 3fk yifejefit I 

(^.) 4^1Pdi<l Pi'iii ’iiP'i ^41 Ph<i(1, <«ih iiilPdi^X 
RiP«ra ^'dlPniO m lif^ “rf 11) ^ 

I 

H)id:— <i>H<. Rn<sl ^ 3J1<, 'iRRi^'hl 

3i^;^-cft^wti 

■JEHIFI :— 

1. ^ 'll) ^ 31T1-11 KWRMId (ftl^ #ft) 
^#11 

2. 3rFT-l^ ^ "31^ 3iM ^ #11 3Rm 

'tioici 3iii'>n ^ ^<11 

3. '3ilT'3frrltl3^3l?^3Rl-l5l'^t^^l’^liT'?FH 
Ml <>11^^111 


4. ^orMitf lit 3r?if m "Str 3N^ ^«T ^n§iT ^ I "HTt 

it wicl'^331)) 31k7^311 3R1 

omPw 1)1 tigilrtl '^l)t 3 ijhR| 3^ ^I'il I 

5. 3nikT3m^ p3u[lfRlTt^'^fl)«l 

31^ 3117 (etqi<rtl'+il^l hi<? 4) PmfRci IR ^l)dl 'I'l 

6. iRPbRl 3ufl<iRift1^nni33rraiit‘kid^ 

■^kit 3pnT qi<ri 'U.et 3T17t^f'^'^S3icpiiH 

8. ^ ^ ^ ^ ira HT In Ml Mn 

3Hfqo#ra[ ^ in URU, 31111^ "SR ^ 

3tkR^^ I 

9. 3113IlfTf HI 31I1J111) w. 3n|. Furlif 1)1 yi>i tM 
iMii 

10. lofMtf lit3R3-M^ 3 t 1< Riyel Wl IRcitl 3ilif ^ 
31^<f i s^l ^ (srafg^l, 2, 3, 4, 5, 6 31lf^) l)l-^3llkl 
1R31 llPd^ I 

11. 3Ufl'<lRf ^ ■Rl #1) M 31RifR l)t liKMW (Ml) 
#ft^3113-llf^ RiH yi^PiPbl) (3H 3ifilli)l<il) 311)k 
■^itci^^sif'^3iikiiR%i)t si^Rfti^iitifiiiknki^ 
311)R^ ^^1 M*i)*i 3®jtHR sKI 3Tjfll RIH 
31131111131 in mkn i i^t^ in "tf «8<ri<^<rfi(f lit 
iM im^ lit si^ifii 3if % I 

7P5-n 

oMmi^n 

3wfMi^nii^ic+K^^3ikM^ti5Fff^ sili ski 

Ml nui I Mkf mn 3«i)<iu n hMi 4ti3^ M i 
HI 3^ 1? t wM ^ M ^iiMr ife "k 
315111311113# 13»it<cii^ ^ 3nn lit iMt tH ^ 
Misi3‘5^Mi1nif'^f^i^5^^iii3fi3^'^ 3ifi5 
3313313lf ■if it ■tPl ^ it 33^ ikf siksn^Timi^ 

^ Ml 3fkll^l3T^ tHI sn^pil) PlxflI[lR13ff 3fk‘333f 
7^ ^ 3fi ^ M 3rii-qi) ^gfiM ^ifn ■£[ fMei 
3inikit%i 

2, n^imR i?i fM lit 3 iMi 3^ t, srfqg +ii 3 (Pii) 

mfm 3rflFlI t, 1lRll)l 3Ul1<lltf ^ <siiP»<q) 

■ 51 ) aik'R'Riisif'iit'Riii^iit'ifniit sifRoUTnmf, 

?[Ri 4uf)<^e(r<f lit H3kii) mui, 3inti3iRii) m ^iPw, 
y-^perld tnfl 3ik HHPyH Hlfcll, UllfM '1133 lit '#131, 
nkM'tiHiRt, ^gniit i?i 3fk im ^ ■’Mm IT fi^ 
'm'Miikiii I 
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[W] I—1 


WTF7 3t^ 3ffT yiHM '^Ff ^ ^ 

fsRT^ '*TK?Tt^ ^ 3TT?n 


^«hRr4«b (rl'l’FT3FRffejt‘?^ 

^ifit Hi«< f^iJl 't^ss'^H I 

?’41R^ ^ HlHcrl Tf I 


3FIF3I, ';ci5'i, R 1 C 151 , 

^ ^?T[^ tg ftfMi i 


WK^ m trq^^^t^??m:, ywiRi* ^ifr^, ^ 
<^|R^1 rl«ir yi'^ifa=h fqwK I 


yi^doIR, ■i'i'+l fq^^qaiii ^*n f^lpF^ '+i^(nl ^ ^*T 

<5H<*'^ <5H=<’i g’'JH, y ^«ri <wwRch 

Rfoti 


^ f^ ^ 3rFitfw 

WTPT 3^^ 

^ 'Q?F fc(*<A| ■'R sii'fll (H®I'*T lcl<9'1l ?)^ll I 3PT 
>r?^^ y=hK ^ 3iil'41 'dm ^ 51 H cf*?T 

3TSTofT 

RWI-M^: 'liim M '^l^^'l 

WPT^ 

WTFT ^TPT t^¥cf 'E?S=IT3jf ^ W1 '3*?T tRw Stg*!^ 

^ sTIcff W( ’It ^RMPrld % fmRl 

R>wl Rit^ 

3hl3TStPH"=1 I I^T WT-’TsT'll ^^ <NH1 rf1=h 

yuliRl TI^ atk ’IM ^ MTOI ^ ■ 

5 Ki 5 iy afk ggtF? ^ 3r?^ 'ikl (^■ymi atn 

3T?ST?H ^ kni # 3THT ’^rffg I 

^ ■e( ^ ^ 31T3 #ft I 

^■’41 wfi ^ 3Tm “i<i“i< i i(r^4 ’iFT'ftM 37*?fr[^'iT<7 

(^) alk’im ("(5) 3F4^'rnT4^¥Ff^i3iT33T^44r’7ra 
^ ^ #413R^’TFT'^ 133 ?‘STR 3?Rrai4 #1T I 

’TFT 4 ^ 4f ^ TT^-Tj;^ 3fR M ^ dwil^cIlO' ^ WffRf 4 
#T 3fkFR! ^^^ I^IFFRTTFRFr'TFT^4t ^4t 
wft ^ RR #r 3T«rfci^T^ a4w4 wi ci*n ■g^ 3PT ¥R I 


HR-’T^—1 

fItIistRt atk %g 'a^FFt yi4Pr^^, yi'+Jd'* 
kRR, "3^ mF-iH wkr^, m^ciT ^ ^«f 

RrTFJI ^ RW ^ RT 4 cTsn H^jh^'Ji I my<ril ^ 

4 ^ c^Ton^i^iq gR ^ ggra, ^ ^ RT 4 

WI 3Fq FT MRo|dH!3lld M^fcH^I RTl'n^ I '+)y<4[, 131^14! '^Rmt 
^ F^rf^wt 31^5^ "k I 


M4r FjfF FIRofig ^ 4 WI ^ IWI ^ 4 fk^ajFR 
FT atffeiF7 4^igR ^n# ^ 3iFFraf«r ftr^Tf fft fftf i 
FfRfl'F, 3TgF4 cim aicnr wn y+<r4Hi cwi wa ■3 cfrf 4 

RR F^ 14^ ^'krfkR ^ 4 ■^iftF? ^ T# 4kT4f 4 


ggT--4tfcIFr, TIFIFfFFT W gni I g^ TFFT ^ F^TF F«ri 

FRHFTI FTOftF g^afl FF angfFFf FFfFTFF | g^I ^ ^QpR FFI 
=bl4R+ FFd* afkg^Fit 3Ml<;mFlFFTgF^4'3FF4grHF)l I 
FtFt^f^3nFRFrFtFFrF4r4FFTgFr3tk4tFt^ 3 fffitfff4 
FcF I g<l acf'WI ^fFSTFFFT R^+guf 3fcfW5l4F7 atk FHimRia 

fIfw f4f R gFFTFR I ggf 4 FT^skR f 4 gifF, firtff FH-g4i 
4 FifstFR FFFkr ^FTFT, ggi 4 FT^FkR 4tfwNnFi I ggraft 4 

Li^ u>^j J ^ ^ tg N jcf^^l J^U| I xi' (^-ir 11 

FFFfiFFFF ggrg fft ff^ gFK ^ f4^ i 


FIR fFFTFR ^ ariFR FT gFI TkagF FklFT I F^fIF, klftFIFt 
F«n Ml(441 4 aTFTFF FFT aiFFT? FFFF, IFFlt FFifFF Fn4 FT^ 

F^ FFl FFTFi IFTOFT'^fk FFI Ff 4 44fFF FFTFig I FFf fUfF 
^4FifFFFTTR4tTFTRTa4F4y^aini+l I 

FTF FcFIFF 4 FFPtF FIR .^u<'y] F ^FRT, !fF'!| FF^FTF ^ 
FIF4s, fTTFlf fir f 4 3TFFig gifF Fk FvF FiT^ f 4 fFfFFI FFT 
FTFF (FFIF) if^ (FFFFFF) FFTfeSFFF?niI tTFiI IFIRIFFF 
gfF 4 FIR FF tFFFF ftTFI^ FIR f 4 gFFFT, gFI FIR-F^FR FT 
afkftfFF) FfgFFFtFFFFlF 1 


FUk FRF, IfFF FgTF FFT fF^FFig, FF4 aTTFtFfFT i 
4 fTFF! FF IRFF FFFkl FFT RFIZRRR I fkfFR FFFT f 4 F^fF 

y«ntR41 Fit 3 t4 offtri i 

^ fF44f afk FTFTFf FF fFFRF aftr g^F fFFfTR, g^F 
FRT-R^ FFT FFF4 RIFF; aikoFFTFT 4 TigFFk RTFiait f4 
gfFFF; FjfF FFFT FFT FRlfRFf afk a«ml FFlfFF Ff4 Ft4 
RTFTI 


FTfF fFTRT, gTIFF Fg?F FFI gfFFF, FjfF IfTFR FF4ff 4 ^ 
g^FIFR Fit fFfFFT, TFFlfRFT anfstFr Tl4^ FFT '^-Rt a^T 

Tflyid Fjqml F gPigl'i F^fF arfFFff Fit4*44, ff4 ffIfiTfi fft 

F|fF FRTR atk TFFtR 4 fFR 4 FFFit gfFFF I tWR FFkFFifafr 

^ IrffIft^ ffffft; y fIfv'iiri 4 tM ff? ff ff4fft i 


FR-FF—2 

FTiftiFF t4w, FFlw 4 tfft, f44iff aklR fft 

FF4, FTtfRBT 1 fFRF, -gFRlFi" 3FR—4TFFI FFT Ff 4, R|F 
4TFFT FFI RFF FFF ! arigFTfRFFIT ^ fFFF FFI FRF FRFF 

4 gFFk TTikFun 1 gRTjF (FfkitktF) 4tfft, gR gg Iffff, 
TTgRRFI gF RtF fkfFFF FFT gFFtRF FRFF 4 FFFft TF^Fidl I 
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WTI—13^1] 

■^lUfTTcti, ^TjftiRr w ai^j/uid I -3^ cwt 

■3)^1^ ^ -cf -3^ 3fw I f¥^«RIT, ftf3«l?ir ^1 <N>IHirdc=l, 
^i«mi ^gfr a<^'4j'^d i , <=i<i? eBTPi ^qr ^ ^3^ ai^spiW 1 
'»)in'i'=his;o41 q^ii'iRi, 1^ 1^ 3*n 

31^ yvJl'l'l 3iT I "SFR 3>t f¥^, cl«n 

■a^T^ITi^l^-^srf ^WSfRf 

^ ^ WT angciifti^i ■?M*Fi—"WSR ?TsiT aM 4 )o 131313 

35^ ^ -gilR 31^ 3r5R3 ^ ftlSTcff 33 ai333)i| I ^ 
■5Rrav3 3131, W3#, ^ W ilHlNdT 3131, IPM ^Rin, 
3133 31333 3^133 3?13, 31)^ 3^ -SR^iT ■33%T, 315133 

3it 3I#3 15131131 M^, t(3 3:3 3)^ 3lM3 ^ f^ 31333, 
aidll^ldl^ 331 aidiwil^ y'cbiui 3lt ijfw 13133 315133 ■!( % 
ylsiinidO 3it ijfw I t¥3i3 3;n# 3i) 3133 f^, ii3>t, 

f3?ll 

#3 3ft'ia)ni3n 3^ 31133 il?!^, 31331 ^ ^ 3*11 #5f 

■313133 aftl ifnrn 3»t 33iHl3) I 3113 ^ '313133, 111333 

331 r^HUH ■if H13ilO 3:3 f^sfl’ ^ 3»t ’jfw I 

3Iltl 'flF31 fq?l(i 3itl ^f3 ■f3?13 ■!? 1333'31131 313: 3ft3HT 
Y^33R, fgnioi 3ftl mimui, ■313T33 313!li)3U| 3ftll*IHi31<Jr, 
afll 'jurt 3i)’ fnaoMpifli I 

3f*U3 (3,'3||^H) 3fk'3T33 51^; 313331 1 I>q^ 3U|--31T^|33) 
«<=hrHlni 3ftl ^1# 31313 3)t 33T|% 311^ 31^ 33131, 311311) 
^ 3131311) 33H3; iftj, lf)^3«lllj). T^. 'f^M3133%?|2; 
31)^ 3*11 crai 3313331 

^ 3 3fl3sf3, ^IMdilRrldl sfrl I 31lf^, ?13f3, 

3fll 3F3 3133 1331331—13^ )sF31 3i) M31 )¥3 331 5^ 
■^ H5cq 1 41'll ■3)13*13 331 3ic(i<u| 3nf*f3)), n^fa ■51el3133)3 
3Tr3?3^“31Ci' 3*11 ■31 cT)', llf^3)', aitl 

*))3f 33 31^, ■^^ ■l)f33f aftl -3333 t^lfddi apiRI TPri! 3 
Hf^ ^ ini3113 331133*33 3)) 11313RI ■R^cEPjyf ■353)) 331 
Hr««i4) ^ 3 c 3M 3fll^ 31) ^ M33i, 11111*13 d*3l3? 
331 3313111 ■R133 '3)33 ■£) 3131) aftl nf^pjf 3l) *^3331 
3i)*lT3ill) ■^3) 3i) 33131, 333 altl 313-3^04) 33 aif33i<r3H 
331 3lf*lf3^31111 

3113 ■!) nfwRf, yidlsiHl afti 1)3*3 ■31113)) 3i) '4)31^3) 3f)l 
3)^ (313131 *3)3) I 3133 ■3)33 )) 331 4)h|R 4) ^ 331*3 331 
3'lf3vl<3 I ■3133 *i)S3)I ^331 5lt3rll4) '5^ Pd^HUI 5^ Pn^id I *f)'S3it 
aftl M 33 *^)f^ )M3*3 I ■3)531) 3 'M 33 H3 l3ir3 1cl 33331 
-fli'inR'*) 'M )3313 ■^^ ‘{qf^Hii I h1'S'»)'1iR;i4), 11^'1*3 TJo) f3?31 
f3f31 11?M333) )^ ^ Riq ^331) -#33311 IJWsM 
33)^ I 


3113 ■^ mu ■33333 331 ■m*))*! ^ 11*^ 331 

3331)*^ mu 3)f33) I ■33333 ■51m, )33ini a))l 111333 ^ 
313tf31 U^3 a3?R yfdHR 'mU '33333 ^ 13313, «Sd)R4) 
sftl ■51)^ ^ 31)33) I 

■5R3-*l3l 1 

TsF^-'^ 

1. ■*}3I 331 *3^ 11131**I : ■'J3r 331 *331 lim 5PI ^ HjRi 

■31313 ^ 3)11531 331 'SRIR 3))l 33^ 3111*>11 3*l), 31331? 331 
31311133 Ul^^m sftl ■3333 31*131 *jIh 31c 33 ^ ^)331 3*3 
31)33))^ )M331 3313 )^ 313-)313K1 lllOT, 3313)331 
(4r4i)i3) 3i3tl*l3i, 113)533)3, 33)53 yi^3i, 33)53■331)1)), 
41'=(R, ^R'hiy, (^U), Ri'hi'4) 331 'Hi'Hi-^R;fi ■51 q 1-'31*) !llll3<n 
11 3 Iq)) 133513 111331^—31134 '331134“1*l4 lild3H( 
■^ C5 i 4) 314) (■^JZ), -Ji^iyHia 3*11 ^-)M3^, <it3<dq 'Rl*) 33 
3lf331^ I ■3>r>) 3im3 331 3131113) 31133) 33 31)331131 313 
Pi43«I—313 31511)113 ^ Rl^ici I ■311 )33F5I3 313*3—3lMl*JI, 
3)331 331 3113f*333—333)3313131) 31 ^ '311 '333 331 '311 
)3315R ehi4 ■3)331, '’Kn 5i4Ri3 3*n 3ii4fll 11131*31 *j)3 )33rru 
1133113, 1133 )3f) 33333 311 3331113 3f)l HFRl )33fl*31 3ig 
313151—3313—■^ 3*3 '315 331)*i) 31T 3lf33113 3*3 

■33311 34*11 33 (11131*3) 3lfq)3331 

2 . 3134)3 ■<?i)3)31*T5) 3*3 ll433— ■4)(i l 3 i r*h3i 'Sf^ 3)) 

■«^7*J3 ■N)3314, ^3im3 ^))^, 5!ingll ^ ■ 331311 , *j)3 

■333)3, *j)3^, iJU 3*3 3lf33i') ^ U)3 5in^ | 

1)433—31*3333 3*3 llt^ 33333 5^ 3*3 313531 

333? U)33)^'33111333? 531^1 c^T|^ Rifl'd I *J31'^ 

3*3 *11*1 333)3 ^ 33**! ^ )^ 3*3 3131)3 )3433 31) 

331*))^ 133 5331*3, 'Jlc1l4)d1 33)? ll)?3 *31113*115131), 3F)t3)) 
3)331 3*3 )3mU 4 ■3 ). 3i 4. l^U. 33 'SfR*))*! I 

3.11134 331 *311)331111 (14*3) : )U34'^ )^ 311 *^3, 

115 )U34 MR4)'»I'1l3lf '3)) 3)5R111*3 rS'315'1—*j<^l 3ii4(1l '*3*13 
34 d'*4)4?'--3'3)'*l?nin 3*3 131»1T4 I *i'31 '311 ■*1133 
11*3M ■Rlllll 34 *311 314^ I’pi 3*3’i^*™ 311 3131333 

33)3 34 ■3)*33I I )U34 *3^ 33 31*13, 3N4 ^ 13«R, ■gi3#3, 
3*33 3*3 313dRri3il 111134 34 '*11)331—113?), )Uf31[3 3*3 • 
333131, 31)34U3 I ^134 d^VIddl*) oDl '33311 33311131 3?lf, 
iM '4 ■5111-31*), *j)*l*13 31?3-ini3, PldilUgK, I^UI 3R3lf3 
31^ 3*3 11?31 ■RR 3114 34 11133131) 33 )^5nf3 3*3 )33fu I 

*JpT 34 in)^, ^3j) 34 *311 ®131*3, ^3j) ^ 31331 ^J34lf 
3*3 31)33 (4ll) 3))lT333)33f*3l^3lfm^imil3))l3l)^l 
■ 3 * 3 ) ^ 3331, WP{ 3*3 1*33311 ■1**3 3*3 )33!11 ^gsit ^ 


313151 ^ 'Ull) ^ *1*>^ ■3)531 3*3 ■43 aDl ■3333 )333’31 
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I ^153 ^ 'hK'^i ^1*0 d'^t'^i '^WPIT^ I 

■m ftw ^1 ^*n aiWRd ’jft ^ ^ i 

Wy, BTOcf? ?f»n ■3r?T Pi'hi’H ■'tsRi^ I ^ ^ 

^^TR' 1T»TT wfn I ^crfH ^ ^(r=hi<?i1 "^aTf <i^K I Rh'=II^ 
?rm ^ ■Rr^ ^ ^ ^ 1w? ^ f^ 

wfrfT--^?NM^ ■^FTcRT ^ 3T«ihPT ^ 1^ ^ ^ 

•crpTSF I 

4. =bRl'^ : 4114 yRl'«l'1, '+'l4 ITOT, R^pi?, 

^ ^ tRft^ cmi ^3TO5T ^ ^ M ^ 

^ ^EPH, |44I?^ Pinf^l, <gi^4l4i, 4l«i'i cT*IT %% 

^ugRTiT 4lddl4 I «ira CI*1T =iif^ yS'Til ^ Rl4 Is'^11^'1 3|k 
RmftiT I wf 4'4h<“i # fRi^ 4<’=ni4—#T ns^T, wit irh 
^STT ^ ?r5^ I RhN 4 3r%T ^ qidl WRFT Rnf*'! 
RTWt ;—R?*!!, Wjffte arrf^ 3fk 

TTnj^q I 3Tr^, Rdiiy w w^5in w«f 4sRi<ii i 

'5r^-'9?I-2 

1. wl HVU'dtt 44l4><'^ ^1 wf 

■qm ^ Rifra—■qqtq cfSTf qi(4«ti i aiH'ilddiX aroft^ 

■f^ qR y’r^qi aflr 'hi4yuiHl i arratw 'faRl %4 

fqq, '!pq'^, i^ildcrn ^ y“iicil I 'Mqq 

|q2Tqqiqrar1 qi^■grafWT, qi<j«s •§i$'d, qrar^-aiTO 
q«TT qR^ f^q i qisfrfqqi q«iT Psdlqqi ^ qq4 

qqiMqqqqTeH qfd-trm 

qsq ^qqi3qi cwi aftqin: i qiqq qq l»4«6iq 

q*Ti yqi14d i qrq^ q>^, w q^Wi 44=6<«! i ar^-t^q'i 
Hi-fl fqqqq qqfRnt-qiRpTi qqi wqq anqi^q i ariRnfqw 
■srrq? Rq-qqftq fq^q i -Mi'wiql d«n qiR«41 ^ Rt 4 'dqqqqi, 
qR^f TT^ -qro I ^ ^sijT qq qiqiqf qR i 

2. qilq q?3rf ; ^ qnqf qqr ^ w«r! qR 
^3T?qdi ^ ar^spM ^ %4 Iqq# qR 4^4 qq i)Tiq, 
arfqwrq, qqr qs'-q^ 4k (*Fki qqr qjt^iqtq^) 
qqq q*(T qrqkkf qiqf afk qrfq 4 'sqqq qqqkr i 3 tt|. 4). 

^ qqrpR qqr i#q§=F qiqR qdfiqq ^ Rt 4 qrat^q qq Mqqqr 
^rqr c^Rh’i R2tq qqi (qqirqt ^IqkT ■!qq i qjfq q^i qikf 
qgtq arpqRfi ^ fRkl fqpq# qqtqqwi 

4s[Tr5-4I 

3 . qifq kRiTqq 44tfqq4 ; qqqqff qR ■qqqjkq 4kitfqqR 4k 
fqqq 4q i q|fq qduqf 4k ^qkqi^ ^ ^’^IRqd ■yqq41 -jjfe 
qwR- q|fq qiqr^ qqr ^sqkqr^ qft ^iq^, 4f^, aqqrR, 
qqtqnqi ■^'sqiq/fqqkftqiq^, qrqq, fqiqqRi, q4kH qqi 
4q<qq-q!q4) 4qM4 ^ iqqiTqT— 

4 qq qqi qqrqifqi, qrqq) 4 ^ 414 = 6 , 

qq4t ^rqqi qs'q qif^ a4t^ 1 

^q qqr 4q4 qq 4qTqq-'qqi#qqqi, q4q ijsiqqvcoi, 


[qP! 1—31^1 

qw^^qnqr, IqqfqfqiT'q, qqi 4eP ^y.'^H, qqiqq qqrqr, 
3nf?rq4q, qqk q«q 4k§^ qqrqT 1 arr^q qqr qqkqrq 
qqqkf-'qTqpi q^ ■qiqqi qq 4tqiT, q^ q^ <4|, qiqq srqiqpj 
qqi qkq^ q^i 

4 . ^ tqtftqk 4 RNwr qqr qq^ ai^yni'i r^^qeifqqr 
■qrqq qqr qq^ qtapq-rd'q+rk, qq4q>, ■4fRtq, qiqikqq, 

3tqikraf%q-3T3^fqqT qqj 4gqd qqiRpiT 1 ariq?^ qro qi34 

qqr qrjq '441 Rqk qq>q fqqq^ 4 qi^qikikkkf qq a^^qqki 1 
dPi, qqi?, fqqjPd, q^i, qqi-aTi^, qif^r, qqrq, fqqfq qqi 
d i HH i q Rtc; qrq M^Pdqi 1 qq^-qftqq, iq^aqqqjs 
4=^ ylkPk'i '^jPr, 44)4 ■feqifkq, aipkf^r 1wq, 
4)4 ^r q4-4t4qqT 4fe41 qjfq tqftfqq4 4 qnriqfqpq qqi? q4 
pc|pq - ^y f, 4knq wqRq qqr ^fru ikwJqq 1 qq^fkftqi qqr 
?4q^ wqq’wnft 1 

TwirpiTTn TfSTT Pd[^ rW j f^^TpT 

■ . 

1 

1 . q^ 4knq : qRi, 4tq, qRf wraq qqr qra, apiif 
4k qiq ai^^ 4k qqqqq qR arfq^qqqnq 1 larat qq ^sRf 
4kif ^ 4 qpqrqiq 1 

1.1 4)4q 4)qq qf) q^friqi : 4)4q ^ 4kT, qqiqqq qqr 
4^c)q o i , 3Trq?qqqn34 4 4q4 4 4r4q q4 qiqr qqr -joiqqT 1 
RRiq 4 ■sfRT 4)4q agqmi 

1.2 q?i an^ 4 ■gfqqi; 4tq, qq4 y«iicil, anq^iqqqiTq q«q 
■fqM diqf ■qf^ aqqR^ 3ifqqf qtqqk ^ ■wq qqqq 4qq 1 

1.3 fqsrfqq, wiR qqr ^ 4w qqrk: 4ki, qq4 pr#, 
3Trq?qqqTi4 d^T ypH'qf ^ qiq qRFTftqi 44q 1 

1.4 tppsft 4iqTq 4 4q 4 fqqqH-44 q^ qqqqq qqi 
4qqq 4 4q4 4 qtqqi qqi4 qqi qq^ qqjqqqi 

®R4f/qfeq1, fq^qqqr'^wqrqf qqi 44t ^IkTqqtqqiqqiqf 
q4 anq^qqqqq 1 fqfqq apiR qqrfkiqt q4 4kn4 1 

1.5 ■ik-4qRt qknq 4 4q 4 fqqqq—'^q^-^gq^ qkr 
dqr arkf qqqqq ^ 4q4 4 qlqqr qqik w qq4 wqqq 1 

qtqqr qqr€ q 4 aqqqqqqn^ dm 3 iTp[ ^ q 4 fqpqq aq^qqf 
■4 I 

1.6 ^T-TkT^ qtqq 4 4q 4 fqqqq—■^aiR-qk? ^rnidd 4 
qqr '3^4) ijqqqT 4 4q4 4 qtqqi' q^rkf d^i ^qqq wraq 1 
^3t 4 qqi 4qH Rjakf 4 fRiq; kiqqr qqi4f 4) aqqqqqqqq 

4k aq^TT ^jqq i 

1.7 aq^qgqq q^ qtq^ 4 fqqqq—an^ qqkif, qraidi qqi 
4gdR aiRqq 4i qqfqq^ qqr ■tjdqiqiq 1 aq?R qrqqi qqr 
3Ti?R 3Rf 4 qiqqTid 1 aig^^ qqi qqnqq 4 IRiq; q)qq 
q4 aqqi^qqi'cn^ 1 kjiPcrid wi 1 
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2. '9^ : 

2.1 cl«n'3cqi?[^ :3ra5rj^cIsiT3ra^^, 

^ 3iT Wr, ■^TW'!, ■?lTtT ■Rra 3)t 

'PWtil 3ft Tf’TiM 3iT^ ^ 3nW I 

2.2 ^ 3*n 3prsr aftr wr : 

ftohiw, ^ crai ^ tHiiebl+H ^ 31^ Tt glOfUd 
fpm ^ ftsifcl, 3T 3ftT "33^ ’ETH^T 3*0 

3)141 ORFT aio 3*0 33^ 3041 

2.3 OOf^OOtO 3RtT-'f3T3T fqqlN ; f^'31313) 44*13*0 3330 

13303, 31^^^ 34 UFOT-fofOOT, 0^ 033^ ^ 303333) 

03f330t3 3rR3r 3*0 f33103r 11031141331, 33131341 3313 34 
f33l33 30[4 *4 34^ I 

2.4 4143 ip!33r : Oftm 3*0 3jl30 30f3!3-4143 ^ 

3^333, ■prouait 34 3313^ 4143 ^ 30I3l33r 3*0 

411330 ipi I l33l 4k 13^ 4 4143 34 3JOll33 304 31^ 30X31, 
4143 33030 34 3nol30 304 31^ 30X3? 3*0 *pi3TiT, OftX^R, 
3^30X34 30 4333, ^JSO^ X033T, 33p 4143 30 ■qfX3?31 
oral, 4^ 3*0 33)1x41, '^axxf sfk ^325^ *4 o?31? ol3)<»i 34 
33)413? 14^ o4sOX 3 ^ 1^ XI«4o 3*0 414 433 ^ 303 30 

031 3F0I3TI 

3. 0^33 -33033 3*0 033 : 

3.1 ^3T3X0l33? "14 0)l100 :— 0TX3 4 -1x1 OOlOO, -3X134 
rctq)faa 441 ^ X03 |[3RT 1 1ol33 3^ ^ 3T413 3*0 1 4fV l M 
^-30 4 -4x1 -3010,13)0)l3dl -|x1 OOlOO I -^4 -004 30 ORwH+XUI I 

3*0 ’jlO 34 303?33?3T, 4x1 "Olrf 34 Xfol^ 3?X3I I OX^sH 
34 (3il3) -gilor, 4x1 ^orfoo ^ sioxix, 4x1 o^atft 34 3 io 3T ^ 

l33fxO 30X3?, 0?l41 ^ XO^ 30 3ll03tX33, 333 33HT, ff3 
"33030 34 3003, lOOfX'O -OllO, 30l03? -03?3, "14 "O^aH 
^ klO oMlq5lR<=t) cr*0 l3?0)l3dl XRTO 301330X1, 34 ^ ^^XR 

-ok 34 44 0?l4 ^ IrO ’jto 3*0 3k ^ 303333)3l4, 

XR’o 0^ xiii; 3®1a41 3ik 0300 o^ail ^4 1^ I 300 X 34 
aonx ^33X*0, 333 3*0 33X3? O^OO 34 30?TX -44 34 3^ 
o-gfooi I 3350 ftootl 

3.2 o3t3X0l33? OlXT, Sit 3*0 3R "33030 : 

441, 33)Tx41, -^3x 4, xoxokff 3«0 ^3^ ^ IrO ^ I 35 irx<=t) 
3*0 3?0 3003 31^ XR!I3 30 1330X1 3?X0T I 33^1, OlX033 0^34 
^ 1^ -3k, ^ ^ 3Tnjl3 3*0 31I5R ^33X«01 "33030 3314 

3*0 "033 4 -gOR "304 34 3^ 0^3311 "^Ol 3*0 ’jto 34 
303333)314 3*0 XOOrf^—301*13? 3X331X311 

3.3 31? 3*0 303 01^133) I30l33l 34 Ik# 4 0^3X1 
^ 3in?R 3*0 "3034 "4^0151 30 "51331 


4. 3X1^414134 3*0 -0^ -51300 ; 

XIO^ 3*0 31^XJ513, 4?M3 Wlt3, 4>'^dl3 303414134 
^ 1 33*00 ; ^-3Xf33ll33, X15RR3T 3*0 ##1030, IrO 
kl3fX®T, ^iO 33lf33 3*0 lefO xHIho 313n0, X33 XOJ? 3*0 
3|?331,1P0^ 130*13, - 3 I 0 3jk "3X134 'XiX^OI, 30^415(13)1 -SoO 
"031*1 ^ 30 4 -^. -^O. ■?., 30^413134 34^ 3lk !j1<3i xr?#3, 
'’j4xi4l33? ■^. -^o. -?. i=ri1<nT4l, "ooiftocfo, -scokoifo m<x)k, 
33l1X34of 3*0 -3311X34 o "31 ^ ">131 310T4 ^3X1^1 

4.1 0^ "51300 4 3 x 351333 M^XlXsiO SigoH^TS^ ; 

Xte0fq3?31 3310 yu||c03)dl 1440314 : ?15f 13334 1330, 
XlOfe 3010 4^, 0*0 XXO 3 I 0 I 0 30^, ^ 30^ 34 

33 # 31X4 3lf333f, "0^3X1 30 "OT^feo? 13X--33X ?! 3101 3*0 
3334 Xi^ 3?0 ^ "3101, 03 yuiid) 3010?j3, 3X3:0303, 3X3: 
0300 ^ 5313 ? 3 x 3010 34 OSRl, 3X3 0300 34 03?1^, 0^ 

X1X30 30 001330311 303)R, 0300 OFT 0513, 0300 ^ "0513 30 
3^0i3?0 "00113313*0 ulntSliiX) 133XX0,133031130130, ti*X3l*il 
H3X1 3"3f3X»l X15XTI3E3"3*0 Xl OO flol "?3XT O' O t O XOI 31^1^13,31, 

3|4t341o "orol 34 ’jf430, X33xi414414 xioioonti 

4.2 "51300 "5131X4 : 

3W0t3X3, "50X1^ 3*0 3X1541#? O? X10XT3t3kl XI? 
XlOO, 33^ "5033)313 ^ 3X1*^ 3*0 9133) <0H1 34 OlX^JSOl "330 
4 X15i<X3) 3)|<3) 3*0 "30^ Xtl*t(^<X) *pi, *3f4iOd, 430334, 0lX3TX 
3*0 3X3: OlRdlRd, 330, 0313 0X1^, 330 ^ 141431, 330 
diRrI3)13X1 30 kioko 3*0 "30^ "5I3lO, 330 34 lofOO 

141331 ^OT«30 "4 3X1541#?^ 30 5310R03)->J33f3?0, 3X0X3^ 

330 3*0 O 5 O 3 T 33 3X5fli?3I, 3X3; 0303, M 333 3)X0T, 
"0^X3 3*0 " 5131 I 331 30 Xl#33, o3I3X0l33? "33030 ^ 1# 3X3: 
5l3l1d4( 30 xi3)X3, X00F3 sfk 14R(IM ^nff 34 X 1533 3?x4 *4 
"333, 01Xk03? 541 ^ 1# 313001 


3130-03—2 

1.-X3TX*3-?4 X^raOT : 

1.1 -3?33? 14500 3*0 *13-343 dcFdld): 

3X14X33?—# #ll03? 3)T3f 4 3ig33 3x14X334 30 XR03i33? 
30l3?X3—"3?334 34 3x14x133 3?x4 ^ Rx^td— X3 333?— OOTOl 
3*0 oRiOIHI 3Xr3X3^— 34143035413*0 "44154 3?33) 3X4134 
14433? 3x14X301—35334 34 #IX 3?x4 3*0 xixirfMo 3R4 34 
144331-4x01 Rsd 3X3: X«lT03--94l33 "015*1 ilol—XJ^- 
3f#4-"3#o435-OI|?f4X34o 3*0 "1X1534X340134^130 

14310-*1R!I*I 34 4X301, 34RT300 3*0 3X3l4?R, 3413130 
143130, *1R(I<X)| ^ -5I3)R-3r33? XT*0 "3030 33f3)X3-'5nol3 X1*0 
"01X033 "3?33? I 
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5TRcT '♦I XNHJI, 16, 2011 (% 26, 1933) 


1*IFTI—^1^1 


31^^ ^ cijft^, WT, 

'*'til<rl-'^ ^s!?T '511^ Ti^Pli-3TKlI^T''I-?n^p5Pli I 

1.2 

^)3fr3i (Trf^--^) w ^«nM ^ 

^ f^tWT-'grqcF W-n’f 

fw?ft w 3TqTRira-'Eit^ ^snM 3 tto ^ 

WR-t%r?i'Tf[i1^iWT WFT-sm ^ 

°5?1W WT-ajdttq-cil^ WI ■^m c^raT ^ o^cs^i I 

1.3 'i)^ldl*l wk TddT-^ Tddl "qT ^Nk Tf’M: 

‘il'didk (sffiTW) ^ 39dr#!i f^Ridra-'^#ktdit 
id'll I 3Tdk dTldi d)) ^Nk ■Hid'ii, 'i^fHdii, Pqgdi d^indii, 
'HUPild) daiT d-.lfddl dfw 31^£r-'TOdkk^ dkdd, d^Tlfkdi 
dkdiT, 'drkddri, sid: HpJNkPRT d*d 'dftddkfkdT 


kw-3ik ^ difkn k?%Ri k kkkid rnddi-w ckki 
dI3-d^, ddfk d«lT #iik ^ 3RITFTf ^ Wt ?Rk 
fkdT kdl'l-'nfd kdddi 39i<hi df) gcidicHdi k^kik cT*n 
wdmk ^ dk % kk^l •cf dddd si^kk I 

1.4 dk '?kk T^dT: 

dkndmik ck-'?dra ^ d«rr df^, irad dm skkmdd ^ 

k fstiMirH=h ^?lfk TddT (d^Hd I 

1.5 Tdd dd mfk kim-kwd dm -qfkrmm, dd^m, 
ddi fkkd, dfk M k 3Rf: ■mk dkm i 

1.5.1 Tdd ^ dddT: 

dm mk-ksR kdk-dkkflkd 
dm iddd Tmdd-uHi'mi ddudd, ddkdm dm )rdmf, 
kk ^’didd: Tdd 'STd tlHkt kd>R-'5f1kmdd)-kk ^T>^- 
kk 3TTddd-''diT^ d*kr-^ ddktm iPd-ki fkid k 
kf-iraidPidi k)^-^ dm ddmr i 

1.5.2 dfkdi'J!: 

idd km kmd, idd mm-wf «kfm, icr wd, k^d^d 
#0 (^ddkrfkkik), idd k mk dm dwai, idd k mk 
d sTTmr mr ddid-idd kft’mr 'wrdd, idd mr dkmr ik 
TTdTdfdm kmrd, Idd me did "^d kdddT ddld, TdddTd d kd 
TdddM, mramfr fkdd, wik kd, kwdmi mr dif^mikm 
kddd, -gmd dfkd dm dfk ' d<»i -Tdd-k k p m 

frd-'Sdfkmkm drm-dkkf ^ kkrdTd i 

1.5.3 ^ddd: 

?ddd mt kmfdk, kif dn qfi d^ d d fdfddd--?dmT mr 
ddk fkkd-iyidHiiiiVdidddiidykcii-dkrai! Tf ?ddd i 


1.5.4 di^kd : 

^dm df) kddl d dik-'JJd fddk-^ddfk dik k dnddd df) 
dmfmdi-srcm dd ^ddfk twm-mr ■’sgdR, ijd k dtk 
kdlcHdi mddd-'^ddrqid-fdfkld 1kl «dl<ddl, ^ Tf ijd 
did-kd dfklT dm ddk dik I TJdRId 'mdkt tddik k Riy, 
kd-TRITdlddi ktmd I 

1.5.5 3im:¥ldt kklT ; 

fs+idirHch fdmR, ddk dm IddH I wifd kkdm, mk 

kt kkm dm Mdm, dik!d mk-ddfdimi dm dik i 

1.6 kid ^ fdmd dm 3Mdk k kfkrm w?d dir dimm 
: 

kid tkm kdid dm ^dd ddidRikl dir dffkdfk diR-dk! 
dT fshdlkd sfNfddf dm fw—3IWd 'dmeld—■?dkd# 1 d 
kkfd dd dT ddld dick dT# sfldfklT—d^Iddl^mi dm (ddldd) 
dkrdkKl kt 3d^l^ 3idmw-d^^^idi-difdkTn5 dm kii^ 
dTdikkm ■£[■ Tdidd Mkooi k fdsk-fkkM mRd -cf 
irkkf dd ddkd-dTdtkd kdidk -tf Tdidd fkkem—d^k 
k i§ra dvddi! -c} akfd ik ddkk md—a^kd M dit wn 
fdfkMI 

1.7 dm, df^i ddl rntdld k kdd ^ d^ wesdl : 

dm, dl^ dm ■'Jdl d^dd dd 3ddimd—d^ ■^dRm k dmdk 
dd dfid—d^ dik dm ddk fkdidd k dTdldrm dd 
ddld—sjNktdddl dm d^ ddddd k ddPR ddd—dimg^dRdk 
k kfkmddf kd dkddt mk dm dim '^jak, ■gmdidkf, ddd 
df^ k fmd; d^ sTididk add^ddiddt—d^ 3ddTd k dFd’f 
k dfddm kdifd dm dcdlddidl I 

2. d^ tfd : 

2.1 kr mdd, mw, dd dkm kkd, kdR dm d^kf, 
^dk dm md3gk, kk, kgf dm dmM dmid+ M dr 
kkpri 

2.2 d^3ft, ^3k dm ^d^ k ddddd d^mk M dd—tg 
fdmR, majm kmd dm dddR i 

2.3 dim^ d^kf dm dfkk k ^kdm dJdkf kr \ 

2.4 ddcR, 3lfddR, 3TdTdd, fdkmtdidd, 3TMd, 

Iddldddl, kk dfdPd 31dRmkf dd dm dddR I 

2.5 didkk kfi dd kdR dm dTdK I 

2.6 fkkRkff kddTdtgdgkf kdfkkdddikfd^ 
■qk fkmk—d^ dfkki—kd -gdd kd—kd "dijd” 
rnddlddl—Tdldd kd Md I 
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2.7 tiqi<^ni5<u|—^1#! cM WIFI— 

^sqfHi^wl fBfwm 

2.8 ^ 31’^c(u| ^ a'h’il'b—'94)JlS(ll<rll '^ira tS Wni)—’I^ 
^1**^ 'h’S ^ ^Ihh— t|J|yeW ^ I 

3. ■’I^ : 

3.1 ■q^pRT tn : 

ftNitoi, ^ M ^ 3raR w 3 raR ^f -q^ait 

133 'qfW ^ ’jTHohi, oqra^nf^ t)q i 

3.2 ^nqRcH tt’if^qirT ; 

fti^RT, wqq^t^ ttq' fwn ■?Hsfi' ^istjl ^ ■qft’uqi, Ttqf ftt 
^ ^ urn w ■qc[i«f ^rpRi M ^ ^HqR<» 

3.3 Pqfqiwt <Hlo|gKVIIW : 

■q^aif ^ ■q^ ' 5 *^^ fh q^ tW qit fFW fii 

qg ci«it -qg q^qi^ ^ ^ ^ M qft tfqranq 

q)t aiq^sq q*n fqqFq fqqq— t^. "qt. fit. ■^.—q^aft 

qiq^--qqm qq--q^ wMt qiq# qit ^R#r 

^ ^ tarfqqi afk wnfti 

4 . ^ ^ qcqrq ^chHltriTv^l : 

4.1 ^ ^4)dT41 : 

qiqhq^qifqi^ w=r, qrs^^Siqn-^Ti^afiTqftqFIl 
qfr ^jqqq?, q^)^ q*n qqfqi^, ^fnjTif ^ 

^Sf qqr qftq qit qft-ipqqraT-Hqqq, f ^faRdd YSFK ^ 
FT ^rarqq, fda<ui, fqqun ^ alk fift 

fqwq FIT q)qF ■ 3 ^ : FJi^Odjd, qHRt)d, wr 
rd^'shpHd, Wft^, ^qldpld, ^qr^lfara W fFtw ^ | 
(Frqt) tqRFTF, WfqFTIFIFTTTFST, qlq^ 

<riWl FIT ail OX'S, ■gqfqq qqi fq«*fHd ^sr ^qn: ftf, 
t’llPl'h qRF, ^^^?T«liq)^%q^3iftT'3rei^iqq^^qqqj^ 
^ ^^di "F^Nt aqqqqFFqi 

4.2 * 

F^ qi0 FT ■qqq, 37 ^ FtfF, FqTFf W«Tq, q q gR TTI, 

qcqi^ ^ qFFT, -Mt, ■stqi, #n, qqk ft Ifift "qq M’ft, 
^iq1%, FfFTT-g^^qqqiftl^aUfR, a n ^dOq q ^FTSt, FT 
qfqrq, ^ qpft ^ qrqrq, crqr^^ii^iq-gtqr^ 

FT qrl^, ITotIfFT cTF iFJfq—aq^. qn. TT«TI ^nqqf 
fqfq^, ^qif^ qiqF, ^uiddi t^rq^q qiqqj tjoj, -^t^f^, 

wqq qqi qqr^ fFm cFRi I 


5. qw FTI qhilftFt: 

5.1 qra : 

5.1.1 ’Ttsq -q^ait Ft ^’110 TIF qqq, fqWT, 

qq ci«TT FqlqqR qf^, 3^101% Ft arieRqFciT^ fit 
ftqrfq, qiq qfFFq fit 33 q^ ^ qiq ^ jFff Ft 

qmF—^cT q^ ^ qtq 3 F^ FT qqfFTqr—qtfFefr qm ■acqiFi 
q^ MFraFt ^ FTfoq qqi qn 41 

5 . 1.2 qfq ^ FqidH ^qrqq arqqr^ ft^ ^fst 
cRt^~qfq FT ^FK ^ cTF ^ fqqf^ FT% ^ FTiq—q^q 
^ qr? qiq ■£[ ’tlfdF—qqrqf^ qftFfq ciqi ^ q’qf^ fi^ 

F^ FTTF—yt'iqdi 3FT t¥^—qtq ajqfqsq ^F ■^—qfq 
o^iHK TiF qsftq ^ IqqqF ftf^ i 

5.2 F 'q q 1 ^)P i c 6 ) ; ‘ 

5.2.1 qfq Ft ’rtfriF qF qqrqPiF f^rf^Fcrrq qfq 
^qFFT—qfq ^ qfq^q Ft f¥^—qqiFi, qfq 

qF qfq qqnq ^ qfq qrqrq qF ^qtFqq (qqqq) 1 

• 5.3 FT Fqiq ; 

^qqrapft ^ FT Fqrq qF FTFT FT#T—Tiiq qF 3 T 0 RT FT 
qcqi?—qft ft Fqi^ ^ qyRd Fiqtq qiq?^ 
qF anf^ (qqr) f^di 4 , Tiiq qF ^tqfqdi qqrqf ^ 
aTFTqqcqrqi 

5.4 ^q^Fqrqqtqlfq^ : 

qfq qft qqiqf^ tfti qF qt^F uq, ft 3^ 
^’TTqrqF'STFq, qqFT^Ftf^^, Pl(l^u|, ^^^-xif^qF 
qqn^ ft qftr^, tq qF anf. ^q. qRF, ar^ qft 

qTFTT, qqFT qF ql^F ^q, il'liujdi fqqjfd, qRl^ui qF 
3 TlTajq, qfq, arwgf qF Fq!^ ft fiiquH \ 

5.5 0qfiq FT F^ qgaif ft qr?FT t 

T 3 Tqtq ^ qfq ffft qft ^fsijs qF iPtei Fq ft 

Fiqtq qF fFTHFT qF aiqfqF FllqTT^ FT 3#^ I Fq qjl 

^iqtFTqi 
6 . fqqnr : 

q?fq q^, fqqnr qft arqFTqr qF iq^ fqsRTi 
qiqtq qftfrqfqqf ^ arqrfq t^rftiq ft^ ^ 

aiFTif FT^ F# fqf^ f^rf^ I 'idiHlciT'dl qq FfqF IqFiq, 

fqFF TFqiqiTq qF ■jq: fq^, ^dr^rTaft ^ T F q RfTq 
q FFaff Ft qqTF i tii^ fqFiq ^ ^ q^'n^FT ft 4 fh i 

qqqrfq fq^iR 
WT-qq : 1 

1. Tg^q^tf^T^qiqqflqfq^nq rfqqr^.qflFtiqiq'Fnf^ 

TfrqqT^qqiqq : TTFqq ft qiqiF F’fq i qr^r qfqr^ tqqrq i 

Ff*r ' 3 ?itq, f^FFn qF F3 q;# ijF ff q^qq fqqqq 
■'i ^ 9 T^t^iFt ar^rnfiqi 
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^5ft^3Tf, wftwRT, cis?i ^gprarM ?ra 
^ 3rgii wr i y'shHui sftr ^ i wm 
TKTf tR 3it!Rtti Tffin^ ^ MMf 't)ir4=hl sftr 

2. r*9i)4MH : IRrT, «ll4l'hlt<i, 3lk 

^ R^^IWW ■'1^1 *iroi "^f flF^t ■jRFT ^ RldRI 3lk 

3^ 3TTfvR3 ^ "HWint I 

3. ^«lXR< : 3Fn^Tl#5ft : aTRftf^M SRRIM1 

?RT^fxl#ift ^ ^Rferny aftT Rld<«l I Veil'd, 

#14RlRk ^ ■5®T W I yi|<^4ir9ircr1=i5(Til'd, 

dnPdM^ ^*11 <=h I lid'll ^ WITR I 

31l<^Tldldl : (TTRr4tFl4) ; ^PM, ^, ^ f4?TH, WIT^ 
RiH #1 'dird'^d I 

3TI^TRtRr4f ^ d^it'+iRI efft f^pFT ■awfoRf cJdHIrHdi 
RdRi, 3ii'^d#dt ^;dT ^ arsspR—RdHyi, vrT^#4t, 
t 1^, fRM, 

?4RRft, CdvRtf^), 

(TnPRt), i^d’cRet (wit), Rrird^yl 

■Rl 3^T 3RiK, Pd^Md ^, #-3 3fk #-4, 

’If4f Ri ^ I 

■R 3iP: RTgi ^Rdil^P’K ^ wm, Mr^i 

w^inR- -iwr ■afetPr sfp ^ i ^ 'af^ipT ^ i ^ 
'»|^,, sraWR, WTTJ ^ Sl^SPiPT I 

4. WT dM-dlPldl ^«1T ^ ^ -qflMt ^ 

■«<-«t'4t q^Rfiq ^ 4!'^; I <sll£l, ^l<l, \?ft, H'Hidt, agl^f, 
sIRPRt wi9di1 ('^i^M 'agNf), 'h1e'iiP(i41, fRroit d+sl, 'nfg, 
t^Rf efSTT RRit ^ #cff ^ Tf I 

tejefm, alk -3^ -a^qig i ^5 |«n1 i W ^ 

ITRR ^ •JdTd'TdRpr^l m I ^ ^^PCpRT, RRPTfcRi 
^-gR 3^1 RgWRI 

5. airaiRTR : ^fifiwr ^duidl, RRplfir 3fk I 

■Rf^, '+iirA|=b^?i^3ftTg5!T 

TRTTI 

TRR-'asi : 2 

1. =blP;i=hi 4r4d)l : di'lfS!ld)l 4[d'*l afdPdRI yi'ti^S'hl 
'.m- ^4.^=hl ditf^l'dj-Fi—H<-dHld^«6 #C TTRRgRRR) ■dKlPdiili I 

fTiW w t 4. Tj?!. (^itfw tRt%) ct«it 

■ RRRf «<-c!'ii 3fP: ^rpf/diinddi! Suti'ni, f^crdl SlPFFR 

■ R STRFfr 3rfWR I ^fllw aRlff ■g^RiPn^, 

•. m TRtRn, 3RT; ^, RTOiR, H 31TOt#I (6l^-|PdHl4)H) 
Ri Rrrt ^Pg^, ^gpT?r^a?i!sWtfeH 


■Q^T^^PiRstmR I 3^k diT^idii th^ I ^T^wiRir 

(^-1 y1(dl'4l 31lfg) i 3fP STsfg^, ■f^’TRR, 

RjF ^ anpR^ 3TT^ I ij,ui^d! yis'-iic^ altr 4<-ddi^<di 

tM'UdlM, eWT ^3WII 'dgHgl'd, ^ ^*IT ■#.—IJ'^RJ^ 

oFT 3T«RR—■?RRR, °i|d^U 3fk I 

2. 3TTg4f%^, ailp'd-* ^tfWt 3fp Pd=f;ra : g3T 

Rraira 3^k ^ RRTi yft^Pdeh^r'fl ai^^TTomt (dpefwRft) 
■aftTnRT?jRf3 arrj^'fwl- gsTi ^irtit^i R»R 

fqPiHg—aiiPucRT rrIrr (hhF^j)"! y=hi4 R>t sirrrit) 

■rIr RFffRRil Rp 1 #Ff cisn IdR WRR d'JdHlPd, 

fRR Pt*4ri afP iwT ri anfootcF agsin i AdiRd^H (^ 

TRTRpRf afk a^rpRSF ansm) RitfWr g^qt 4witci 
wrf^<fiigacjt #3 (Ri RiRgT git augeff^ -aUigi w 
RPisF ■qftgJRRT i 

■R^Rttgi art# a^T RtslRf gp WRgT cM I ajHqRich 

gR atk 41 d aifkogfgg grr fRggg i dg^ld g41 

fggro—WR, P*glpgpg RgT fk^RI I RgRg eWT tggTRT 
4 aiR. TR. R. git ’jfw I 

3. grgg WR, ^ ^kitPlgit ggl ■RpSIgit :Rlgg yoidd 

qk igpRi—ana^gi, Rgg g«Ti RgiTR i g>iigdl, 'acitg awRi, 

RgR, oqiMdi g^fg! 

gr g^Rgr RgT RgiT afTR gRgg i gigg ■sRRg 4 arkggRg gir 
Rggpr I ggkg ggi arggkigi igftfggft--gftg aRRoj qft 

fgfggT ggr yK'dldl Rgg, wr wr 4 agfw? Iwr gg 

fggiw g4 aggld I 

RTggi fgggR ggr fgRRT ■JRTgi I (41. 41,) ^4gidl gRlSRT, 

(4t— gtl^, Hi. gfl^ RgT gn|-g4 gtt^) I yifggidi ggi 

fgcTRI ('HIRFg, IsMdl atk ■'gTOl gHg), ggl RRiaigR I 

4. gitk tgigr fgRR ggr 4tc( <migpdg,l; rr -rPr 

glRR ggr aiTgg aifkwr, nfgR -!|Hciiij, i 

¥gn?I 4?^gR—RgilgT ((Hlgpdgi aifvjfptigTK, git^— 
gikgitkgkR 134 grrgg gigt fwf ?rrkiR 14t-gTg4 (w[?r 
gggg), 41. 3, 4t. 4 afk ^ tggignf I gggg (tgRgg Rf|g 
argrjRlgtg afk grjRtgtg)— i^g^ aifwR n afk 
aogktgiRi I wPlP^gR I TOtWRil krsHt ggr g;. ■^. 41. 
4g#Rr I giiliRR kgftgOT g4 gr?|iR^ RWRI fw, 

RRit arw ggr aigt krmi flRkr amygggf gg rf^i 

ygimyr^gf ^ ?r 4 gw (■'^kdwr g4gi ggr wg^gr) 

glfwkRi ggr ^[Rg, gkefIgiRT, gkfgi ^ ggi4—Rggft 
TTRTgfggi ggilg, gifg dFigidl 4 Wit ’jfRgiT afk argagki, ^ 
44g, ^ gkrgf I -ytggR grfkfgigifg?R. (gig, rr, wigi, 
gig) I glR gg gtg glfkfgiglfgRR I gkfl g)t ggfg, RWgT ggl 
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H^l] 

• 3 ^ I w ^ wrr—■3?RiT 3 tt*ir crt 

# 13^1 

5. »ir<r^fciP<;dn ^ ^?tB; 1 

^ 3?!^ 'ifci'hl I MI^M 3lJ5h*i'’l ^it 3 )e|H(l,u|| | 

HlRd'sl ■3WT I (Ihl^<!)\fi|f3l3,5fn 

■^rf^) I 

—e|'1<lH>'l, q*ll'*JC1'1 TPtl «IHirfl<ti 0||pl4>l I 
ipFHTcpf wiPr^'cn cRi ^ ■§?Hr ^ i ^ i ^ 

f^sRcji, TT^^rai 3rfsicf)T^[ cr«n 4lfecfi 3rfsi?iiitf'^^p%Ri 
'3'!—Ijil'HNpl't) 'dJh—^Rq'h tils'! I 

■SR^-T^ 1 

1. : ^5ffe*T ftfSRT, 3lRrf?^t!cIT 

RiflSii'ti, tjin r ^(ivi 3isiRiti)j tit'*i s>t^s ®i0 

133 )^ R<h )<1 SRTOT lilsWIf^ ?lf|RPT 'KHI '3 

tRn ■'l>^ lip, it 3jh ^ 3n^l 

2. 3iHst: 3PRt anisr, sirait ilpRjt ^ 3rficm, 

3IPrft sini«hl ^ (Vditii ^ Tf’Ufttl 'did'* 

■^, 'dl'tl'Mi ■^, 3iii«r ^ 3^^ ywiR airfield i 

3F[3tf Tf 3im ^ 3«n 3?)^ fg^ 3n^ l ^qtit 3TRSr, 

Rl<&it1 3 ijsI<a tf*lT 313’ng ■ai'dt ^ 3Rt|K''ll I 3r5 Rl^ltl 
(13?1. #. 13 ;. 3jt. TSfcT); ^^''^ddl^l 3I^3ff i SIOT; H^s-, Hj 
tr NCj, NO, CO, HF, CN, CH-, BcH^, ^ COj I "iitit 31m 
tisn 3T^ (y^itfl ^ 3im ^itf^ 3 ir«i m«t w 
3iR«r eRfif I 

3. ^ 3^511 (ilPd^^) : ^ WT, 31^<mid'+ 

^ ft*3TFF ^ PfbWd ■'isftl 3«n ^ 

(RhWdlmP** f*F2d *d'*X RTW ir^3}t 3*11 
^ ^ FTO I ^ ^ ^ twi, 

(sh«.tn gRI Iqqcis, 'kil'd ^Ptis (^ti^ufcia TSRl) 3l^lRl 
3ijsiti Rrtt, RiPhI^'I si^oqni ai^sm '’Jfit ^ sncmni i Nacl, 
ZnS, CsClj, CaFj, Cdl^ tim ^ P*«d1 i 

313%! Wl^PshilHlPj^' ^ 3R-WI^P*4tPHPi* 31^f5tll 
■gW, 3);^^id*, grot gg TOfigi 3nmg I 

4. TtBSTelW : enwpd* '"M g>t 3rERSlT gn ffitgiTWl, 
3itrcr~3RpF sKtsR* Rtisi, iit gn giNir®! g*n giftigi •sisi 
“ fl=W^trl" gil gftf RltK'^l, sftRNJgjm^ gtgR■'R g*3T 
siRrprggi 

5. ^mrftlgTt cl*n «ip394*)i| *tH<lft1*l : 3RRlftR^t ■q^fg, 
31gR*TITt 3itT 3im, gni grsRT gsqi 3n^gftgr 3Rf; 3miftRft ^ 
■qgq twr, R*w ■qr fiRiT ggi gni ggi IgrfiR iigiR ^ wif 
i gfifqg sm dtdt^iRitti, -sraiit i -aRf q;? i?«!Rit 
•qRg^ 3fk 3qgit giq gT tgiign 


3i^Hqfti*l gg Iggg; i|r^ igr 3Ig^ -qi^ ^ i 
wif i, q^giit gRgtfg, ^^smtggi ggr 

3r3tgvq®itgtn, "ggsi 3Rf gigrr, wgrgRqi gg gigg^, wg 
Rsrt* ggr <i>wiMiPti*)g TiRfrgf ^ itg wi, gig ggi 
A^HHlPtlgil giT gtgg fggg I 

ggi ■fsp sig^giq, RSgrg ggi tgfgg tggRg 
*d'l f^gjlfggi, '3®ff ggl gngRlgl RiMNH SidH ggl A^HMiRisil 
gftlgt, 3 ng?f % 3 rfgfg)gI 3 jt Tf Wgfg^ gFgl 

6. gigRqi gng ggi Pgdgd : ^ ggrgf Tf wg^gi Rng; 
gdTfggg-g^qRT gitgRg; ^ ggpff ^ 3ng^ 3 iRiI; 
fg3iigRt g^ i uigwi gRg 3nfqigi Rrarntg gg-‘?5gcR ggi 
fgRtR ggfggr fgdgg tnq; siiftig) <iltnt irigigi, 3gg>T H5tq ggr 
fggRg; 3nfggg 3Hqpiftlgft gjglg 3jk 3RglT 1ggk®T I 

7 . tg^ TBigg : qggf 3 iqMd 4 l grr ■|gi| Ri^ici, 

(gl*rg 'gng ggl SiRi'ISn 3“iggT *gl^ g'bd ^jtgTcT 

iwii 

qd^P-i* ■#?!, grggr ?^g?t^^fggicT gt^N, ^ 
f. T^g. 1^. gggm 3tR3gg)T si^snilg; fSR ^ ggr ^sRgr I 

I^g^ gr ggig; 3itKi3y ^ $i«sit. g>t g^, 

fq^tigKi ggtg; 3lRrfggg; t^Rf#q®r ggiitgr qV<iif^ftt, 
q l diln i *1, q?gtrfgfg, g?Ftg-ciV<iiPHPti, sggR gRntggr ^^g^ 
3fR <jsct) 3qgtg I 

8. gglgfgg) gdgfggft : 3lfif?FgI g^ ^ gngtIT gr tgiRI, 
ggg, tgtftg ggl 3rif^ gfifg git 3rfgf^3if ^ 

33 ggiR aik ggigTd gi: g*fl*<ui: gtm ggitKi, gRirgcf ggi 

?jl3^ 3lPgf^3if g^ ggtgiRT; gT ftgggi gT gig atk gtg 
ggggigiFzfgg# atRftetg^RRg^sfggfgRTgti arfgfgjgiaif g)i 

aTsqgg ggii-i aik «*H®I aqg^ fkgrai 

9. ggiRT FHPR : ggiRT ^ argqitgg; IgfgR gigf gRT 

a^P^tt ajERgi giT argRR; gif^tgg atk %#5Rt ^ gsg ggiRi 
■Rngg arfgfijigT afR ggi^egt i 

10 . 3^ gRgggi tfgi acikgigi ; ^ arfg^ftggit gr ikf 
atk Pgdg’fl giT 3rfsi#g®i, arfsRitgg tmais #R3J[ ggi 

gt. i arfk?itg®i kiT; 3*^ ^gqid gg fggkg; igggigt 
ati{gif gr arfgfgigT arfgcRrg atk f*gifgPg i 

11. i|g 'a3gii4Ri* WR : ^^Hggi ggf i gig arpR ggi fgfk 

^ gR angg ggg (aiiP«ggi fmr fgfR) an^grkf, 
qilalPg'Pgpg'd -gt.gg. I, gt. gg. II; gT?|Rg Pqi'HlVH, 3ng#3R 
arq^ gt^, g«n qi<\#ggg i gwt 3fggiT i 

12. ggm i[gigg : 

(gi) ^^^qgi Pg-gRi; gj»ig®i «n3 i 3Tigsi fkgitif k 
gftgg, gg't'dgitll 3n«F«I fkslg, |jli«d gitrgikgRl sfR ggit 
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37^ 16, 2011 (% 26, 1933) 


[’TFT I—33^1 


«7Tg ^ "i«FFt3 F*TT 
■q ftr^ FH 37^>11 



oR ®3ng7i 


(33) ■?FRt3Tt ifIpRff ■£( | 

vf)twf 3F 3T!^. 3J. -qt. -q;. qft. Hiqch<u|; 4 cT*n 6 
3F fqfqq tttfr, UFra 

FF-FFra 3fk 337^ f^TSifl; ^ ^f TrfclWrf^ 

3#lfe'3T3ff 3f) '^FFlfiRft'; 3H<tl,cll rtlH0Rl=h1 3*71 '^FFlfcR?) 
f3»T33TI 


(F) ^3^ =hl«ilfidl 3fiT 3i5((?)qU| (fSiT <5^cnl 3iWHI; 
tfFFT, =hl4r3FI 3mi "ter ^flPl^i I 


('S .) 'TRTFR 3#T3r3nt: C=C 3T«JT C=C 

?N7fh, c= 0 , c=-n ^ 1 %iF •^^Mqirq'RrRi rfifr, ■q^qt 

37tMqi3R 3«TT 33#^ I 

(^) ^qf^'«3i37 : fqqiFT^-f^TRTtFTH, sTh^h-i, '^Frqq, 
%37T-f3rcFR, ^33rf, FUtR, '33)^ 31«F 

wft:— i)wiiq i 

3. q33qiF ■STf^f^qiq, (Pericyclic reactions) : 3^)7 

3#irst.qni-yi?<=HlHil!iTq 3Tf3ir*3lij, (2+2 cTm 4+2) cT«Tl 
1^33 (1,3; 3,3 1,5), FMO Wiqq I 


(F) ij,<lAr3+) ' TFii# ■5^ 33 ^, aMq+q ^ 
3ii:c)'+''l, 33^331 cPTT cPH 31PR#feSf3TpraF 

qq'-srq) aiq^kidi; 3i)qi^<* srfFfavqnt fq^?n 

arfqfkqrq, wft 3 fj sih aif’Trr^niTq, ■^33q-'t33q 

3TR^ F«1T ^ wn^ ^ ^ 3}tfTT^ I 

13. *31)73’ a?fe' FT# ^ yiHH 'TOPiq : ^1155 ^ : 

Tj?7o[q37Tir, 371337)^73331 37^1^ tf«7T 

357^^1 

14. fq#T Rdl'q^' : ^ NHj HF, SOjF«n H^ So, 

STf^r+iqi^ ! jqMiqct) Pieh|t| 37^^713347 ^ 37 FFFF!c!T, Pi'sfql 
fcIcliq+iT ^ iHH'Ciq’l Hl-Sd, TTTt-'qF, 

q#37wq3jftq3 ql^ cT«7TT3|^ I 

■ST^q-F^ 2 

1, tF+*7lfq3T 3713737 ^ 37^7 stsi; 0,<!^fe<!hd!, W<f i<t!^f3=hn!, 
ii,'-^<rt1'i,‘('^dlH, qlnldlHi, 'tirqli, Risdli I 


4. 3377^3 F*7T aTT^T^^qTat -qr) r*qiR(r«7 : FiFtrd 37^33 
(^N>4i^q:FgtF7 37qR3 37l|3), 3#^ 37333, '5)3733, 33f^, 
3)^^%r, f^, ■3#t)373, cj)<rq,(47:^r3<, cfirH^itl 337 ■qqq-ftqsi 
37 ) 37 (stiqnj, ■gi3 ^^1^3 3«77 k,R7dll3 37333; fq7?R '55137 774(c)'(“I, 
337373 Wc^qui, 1^3-) 141(3173)1, ^'51)33, ^1)3, -Sliqq 337 
^37(337337) 37f3f373ITi I 

5. ■51|3I37 -qiilTcT) 

(37) ^|c337t 377 #337 337733: 3|c337 133733 3f)3 33^ 
A^HHird* "yq#, 3|c737f ■ 37 ) 373247 3))3 3R #373 37^33 I 
37337733 Ctf^itoPT), 74!4R'q, STTTT#^ ■^, ■?37337 
(Viscosity), 3737 3r*J3 f3?^33 Hsin ski 37273R '377133)7371 

(73) 3|e737l 33 1#f3 #7 yq#: 377##7 3|3737- 
qfi^tl.rsTcDq, 37c3)33J5#7, MMIPhI l(ci3^17155, t37c3T3, 
■ 3 T 531 T 3 , id (did, 37l^3F2 337 '577371337 33751 373)l4f337 

35^37 - 371337713 #^ tcT 155 ?, 4ltMI53, f#c737r3 sfk 
r^lcldid I 


2. (37) 37lqrs7)3l (3>3ll3l3 :733753311737 371#137 3l1#f7373l1 
3)1 f373Tl##1 # 37*333 3)1 CIIHI'31#337 (<lRl3) 331)3-31337 
-#11) 3737337)3371 33 -333)3, 37737-37)33 ^4)3, 'qK433f 
l3f3T7 337733; 3773+731 377#337 3Tf3fe373l1' # 7^# 
75737773 —(l337l^) 37377# 3iq^|i^T(3 3*4l3d1; 3ifst)‘l“i *'^1; 
#3)3731# 377 *')HI3ld3)1 ■I 33373 77*77 3)337 1#75r3 I 

( 33 ) 37lq1#3I#37 - 3 * 33 # ; 3)73#l333 3*77 37733), 

3n3%f333f, -5377 -iJFr# CSlH ¥53)"^) 377 ##, ^"41531 3*77 
37#^ 377 ^73733, ^#3711 fts7T777 3*77 37^37371 


(3) #7 35^37; -gl#!, #l(3ir 3713(33; -fcTy? #71 

6. 3lf337R37l # -33373 : 0,0„ HIO, Cro, 

3 4^ 4 3 

Pb(OAc),. SeO^ NBS, Na ^ 37311337, LiALH,, NaBH,, 
N=BaU, 7V1CPBA. 

7. - 57377^7 <77133: 7773734 37[#337 4)Pi# -# -337777 <K7i3l33) 
3l1##37tt-3## 37 k l3Rcl3 3737 * 773,-43737 3fl71^ 3737*77^ 
3tl777 3753-1 3f)7 er5q“ll 37r3l373T31 

8. 7#3l337) IkgicT 3fl7 777337 # 73#3734 ^ ^3377 37yi3l31 


(3) #37*333 37f3l9F3lk : SNl, SN2, SNi’, SN2',SNi 337 
SRNI 1l33ll3r33i; -57^7^ 77tJ^ 31#377), 3T5tlc3, 3^13, tMl##, 
t§Ic3 5il77l5r3c33) 4)Pl3)1‘ 7ll53 t##337 #3371 37) 
#l3#q7f3r37 331 '=!jl3373)1#kl37 37)31373731 


(3) 13#33 3Tr3l373rit ; El, E2 3*3 Eleb 13737M337; 
k#F7, 337 5)3733- E2 37l3l#37# ^ 1^)373777; 37f7tf#337 
SYn I3c3t33—1(177^3 Hi5<lfcif33, -^#3 -3*77 37l3 Id<3)33 I 


( 37 ) -yilf 7^333: fgqTTTypr 37 ^ 77q7S77l#7 Mfd73m3 3*77 
-*44117*7713) I 

(71) 37Fql337 7#?q: 113737^ 37^ tl7I37 l3-q7q7*J3; 

3+3, dgMiqiy-F 3+5# k I 37373737 77 ^ 37 ) ftrfw 377^)3311 

(3) 5^3#337 1(3)37 #7 Id3) 3737*774;: N->7T* 3*4 

7:->7l* 7737314; 715^33 1537733 3*4 77y1#3 3773)3)37 
37y7#3—y53i-f37^ 1333 I 
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(■^) 313^: alk T^PratsRtro 

3fr^; 1w 3^tT chmPd'l ft«lli<*; H N M R ^ 

■?iraKoi si^aif aq^g^r i 

(^ tfeirNf, 

■qt^, «it(KUi ohi«ffi«h arjait qii oc—t^cT^, ^'hc^'nif 

I 

(^) ■5^qi^ 313^; aq^n^Pjep licRT tiqi ^^ti 

3^1 

O-HiqPl'h ^'jflfnqil 
wf-q?! 1 

(^) im ^ ^ 

^ wrai, aUrl^^, ggif, aifM^i tewNbtbi 
W ^fw-w|chy wqtcb<u|-eKHSlcil ^ uifTi, -ggi^ Tnrft | ^ 
lt«ll ire-\iir€ '?T®fr cWI "Epfnf ■jor^-qif’T (q^) ■qit 
THira-rimy^ ^iri,' qwi, ■3i^, erg 
rH'»=bWeb/^'Jl4i<, («t»4lyi), Slisqnn (^3R) r«IT qil | 

■5[g wif afiT wiT ^ ^ 

tR?rir—^13^ ^ qkqi-ftisnT ^ ■3q?sR i RPdHi i«tT ■site 
^ tr«n ciM ^ ■jnBRFt-gera trar 

3ra?5 (^.dPciq)—d<d)et)<ui w -jgqcw gT #» ' <»i 

^-41U|l4^ cr«ll eTOiqt^ Ijgjf ^ q^Flff qiT 

qRei^H I 


Ung-qf 

(■R) q^tq g^RoFTqf 9fsb*ii'< 

■RRST g<q=Kti<u| yP*^n(: aqiqq-'RlfqiPT, 

■^iqfdPyy, '3(g)R (f^qftr) qqiw“i, qn PnmH ci*fT aq^^THicrf) 
(■^Ntq) gpsiqiij 13Tri»rfar<qi aqra^rri aqfii jRifijqi (-gqqllRfs^) 
tlM fteefi^ui I 

(^.) 3ifqqf>?qq 

(^^) 3lPqeh(rqH (ra>4I^H ^l^qitqqrf^ 
qnw, wqti ^qq-i qilgehiaff qn 

srfqqirqq—■3*srfsn:, tmi %q gfqqa oiif^=hi (^rh), 

^igqu-scrflq ^ ^ arfiRiFiq, ^gq^ 

cf«ir ^bsfgiftq ■?iW ^i# ^i'^Riqi, 3n«n^ (yq'li'H) qn aifqqRqq 

(fefi^) fqqW wnit-3ifTicqgTif ti«i[ ^gqq i 

(■^) «lst>qi ‘iRjehl cWI Piq3i“i 

qflHqi qRejrtii ^ 3i«f, q^, diqqn, 

(pH) cf*lI>iiRai qit ^Weii3-niRrla/«i'j<f‘<M«b)q ^qeb 

^ Ri^Rin HRe»r4, gftir Mgera qR«(c4 ^ 

qHTr«m qiP<<^r4, Pq4^ui ftnKnr, d i krim -win: 

CSraqiigU) 311^ -s) fqqapi) I ^ aqRw (^?rra> ^iwr) 
Pi^qui, 3qpRs?Bqt ci*iT aqigfri aqgfeqi, ■^cjqq^firqRFnRpr 
■35Rr tqqjR q)1^, airaiRr qfliqi fqqqni I 

q?q-qq 2 


(qq) qsqqn aiRRq 


(q?) ^mqqt qm -s^rf 


3iiuiPe(eh Iqwr Tprfqr-fqm^ qR q«R qerr fgcftq 
f^-qsqqH ai-tnui gortcF-doqHH srot ^ fqj^ qqi 
3RRf?R -slKiqd, Wf 3iraqq, 3Tl^ftw qWJfllddl, 3lfftl*fi 
3iRiqq, 3mm ^ y'diRrid qit ^qqq wtr 

qn aiichdq qq—qq tn»qiqwi, Imqnfq-Rraq qqr ^qq?R, 
%--3iq#qai m*Tm atfqqmq, ^[mi, 31I5fqRnr, anisj+iui, 
r!*i'«.cflq.<ui I 3q^< qn aipqehrm i 

(q) doOHI 3RRq 

qraq, ?nq)q ^amir wieneii, ^ssRT?3FaOTy 

qqr yuilP<d iiq?q ■^smmq gqfqi-q^Risqi-q;?! # 
qqi qqiq?ft^Rn, ftqitq 3fR nqi ■smq tirtqqfqq 
3ifqq.<rqd 1^ i?q ^ g; q^Pd^t, w ^HRi 3Fmq % 
#q ^Hjdi, qqqq (qiqpdq) qqi imq qnftq qm 3pm41 
qqi qqrelt ?flwqr, 

<i^4*tll q«n 31?Rftqeftdl-q^ SIWR'^ 

qiqqi i 


gq^qqqq/aq qpf/tqq (qaf) qrat qfq>qi3if if ^qnrot w 
qq afleticid I ^Ri/gq/% ^ ^ qgq, T^ q4q»<qRifd 
(«l|pqi<f|q1il) «q1q.iU| afk 3lf^ ^ 3lTq^qcpqnt-')K^ 
qqMqiqwRi 


(^) <i-Hiqfd«b iqtfqqff ^*qi qfq^ 


^ qf^ ^ ftqq-^ 3iqq^ qqrlqsm ^ -^-amraq 
qjqqR (qt ^ ^) qqt^qq, qBqf q?m mir qii^m "mpq, 
■^qH^d-HHlehiui, qriiqddi, «f*q<ii qqr qqtqfqqr fqqq 
sn^/srqiq^, ^-siqqq qqr qg-amq tifOT ^ qrq 
qq wqiqwi I Ti«rqRf* arf^Rmr wNiq^qi ^ qiqqqg; wq 
ftJTOqr qqr wqrqwi wmqi i qfqqft qq=r-iRf|qq qqr 
qif^i 


(q) wqfq^ adqipqT iqffqqrf 

qpf (^) Rli<kt<, 3Tfi|fib^«n q>t qfdohl qqr qfqqff 
aqqr^ qft oqreOT I 3nq3f qqi? fSi»crfrr«« ft>??FR 
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[WI1—31^ 1 


(■?ftT3;H^31R),‘WT!J<4l^ PltHlSl +)Hl=t)<.>J|-WT 

-^sn Slppif^ 3rf^(*<4IC' I 3lf^rsh<4lli-<5o)Rd cI«lT 

3753ifei 3#ir*iif^ ^ 3#rfa7^ %4 ■nfci^ 

^?iT ^#11^ 3 iM^ ^ I Pi^hKi ^ Miq'rti 

^ 3iT5r?sTT "tf ci^rr *ittR ■^s'wh srot ^ i 
g’TlIW I cl«ir Rtl,-»d< cT*n R'<'hi< 

'WcITI 




y i ctiRi» ' ch i 4R<» ^cqR[-^n^^ ^3rB3 ansnftd 
^siT WR/^ ■3?iRT-'?RRi, 33ra ^ Ri'*h4>i| (^aj 3n«nfei 
^■jff w fe^i gw '=ii4\hi« 

(5(pi1% ^Flfer), <+i|ildI cl*!! <4i)<l<rn ^ 

■itil'i Mlciii^ciH ('><^ ^ "'ft ^ ^ ^ ''ft t) 

ftlPdRiHl^d =kft<l^-§, 9)(dWind'd, 3R1RRT ^ sdtilRl'ti Rfft'’! 1 
fftrfe Tf«lT ^ ^ >4l(%-'^iR W ■fW'T, 

iftnRd-^'rdft^d W«TT (i<< 3 «li‘)fi<+y) I 


(^ XpftcRTjft^ ^dlRl^lft W 

■qiftRsftft^ cim ■q^ftcRR I ^ ^ '3Rf ft '51^ ^ ftfti, WT 

fftftjR ■5'*TR (Tin 3ft#T 'TCI ^ fra, 3F?T 

I tftraT f^5iH ^*n ft 3ffw ^ ^ 
(Tf^^ ^ ■'ftdra) I '9^^ 'm ^ ■ijnft ^ ■ftifsrat ^«n 'ra 
HftjR ^ ■fttftrft I ^ 3Nf^ ^3^ 'jitfe‘1 aftr Risei^ 
^ irft^, '9^ Rnftm 34^1 ^ srfft^RtR (feni^) 
Hsn^ I aftR ^«n f^v4ftz ^1Rd4 ■pt^ftT'^r, tr 

sft Tft 13 ; 13 ; T^'T I 31l4lc1<*ldl4 ftpsnf, 33NfI 3raR, 

TTifgTTrftTi T5ra, ^ cTSSTT 4ilh<«l ftTarPiT srfqRm I 

^ (■ftraR) 3rf*ftftJWi 


(■^) yflfrar fsftPraft 3ift?iR5t 

wii -saftT ^ ■f^ Pm (ftm?) ^ ^nft^ipT 
3iM^4=R'cfTft 3ftT SPjTTR 1 dTHcf Sl^qH aftr Ri+r4T 

R^p q-OT I 3Tff. 3TR. 3TtT., fR?, ^ ^ ftftn I ftftlRT 

I ■qpftPidi ftt. i. 3IR. St. 'cfsqr ft), "ft. ■q?!. i 

'iT'^T d^s3i flP Pm, cl,d'1-''R ^t*3T R(tI 'RRM I 4154 d'lP ■Mfsd 
Jim -McT H«3T ram raPRnra i 


Irarra^fratPnra 
■sRra-m 1 

■mra-^ : rafpRft ifttPraft, ■4^-raira«ft 
ft<dHlrH=b 

iftraP) fPPraft: 

rarm cTS3T Iramft, 'ora- . raimr, raf^, 'sift d<4i<r44i, 
Rra cT«TT fS fftm ftch<r4-fl, 'ftranft, 3Rftpft ^«3T raRRi ra 


■eraRR mr, mr rai^ fttraPP "aft^, "S^ ftnra raft®, 
yyRrara raranraran, ■qfftprai ^ ^ ■piw, 'RRim 'mt H»iid11 

ram ra^n fgftk Pra rar^, fomn rafR i 

■iFftpM raftra, rapra mi w ftrafrar i 

^<Si4p<^)1 ■(Rir 'iP'* : 

ranftfra ^snfftraft m iPra PP?im 'mn mi araran P 
3 T«ftra rafft, ■QR^nftP 'nfft i raftM raR : raftra ra*n 'sraf Ri*id, 
raiRira^ra trasRi, ■racrarrai Ptj^ ran wq, ^ fra"^ ra^r ■^, 
■HM amft 'nfft, rafft raiPM rarar i 


■qcirft-'rairasft : 


raRf y(d®(d mr RidjRi, radrora fraraP3, ; raifer ra'ftspr, 
3ira?rara rapi ram rararra rai^, raM ftraR 'rara Prara, rajyra? 
rarara ran airararaP ■rafrararar frararaq, rararara«ft mcra, 'mftrara rarapft, 


T^raraE-™ -XTRiT 
1 '*T-iM M 


rararPrPra tftrarap-fraR?, ftp raft sra^PraMra, aig^rasraR 
■pifra, ra^ftrar rara ■frafra, '5 ito raft 'ftara, 'rararara mrai, ■rarara ■^rafpra 
rarapft, ranftt rara ■yranra!? ■raraPpra i rarrarap, Prrarafra ram 
■^jra I ■p framaft ft 'srjn 'srfrararat ram 'frarajfra, ftp rara ^ i yRiw 
ftp ^ P 3 ^ rajH ram ra^ PrfPir: aftraPra? ram 'raifra ratra ^ 
raPM rafrararar-ranft -raftrarara i 


■ftrraraTcrarai fraraPrara : 

raraPsfPrarrra ■yftra i ram ii, ra^itrar rap Prfft, rarara afp raftrai 
■ftPi^rara C'rara) ft 'Sf^rara ■ftrara ■frararfra ■raft 'Prfra i 'srrai fra^ra, 
sn^ Prarara, amPPira mra ram fra rafftf ft rafrara raftra raft 
■pr^PmiT frafra ram mra irifM 'frafra i 

ftran rap afp ■grarra Pmft : mrai ^ 'orn'ra? arrawa rad ram 
raraR arifft Pto; ggrra ftMfti rafraftpi rap y^iid') 'gpi rarni 
rararrara ft aftraram arra^rara rad ram 'rararra arifft 'If rarrara^i 
■?Pd aradfrara rararad raftd ftfragrara #rat (rap) tg raraira Pmft i 
■§13 : ■fraraftd, Praftd ram arara^; "raira, ran 'dftpH ram 
rarramra ■graira, 'sr ft raraira Pmft i 
■pR^lrara raft "ftHfrap ■prfra : aiyRRid rarra ram rairat ran 'rad 
■frafra ram ■ppmrara frafra "ft PpPram i 

rarara alP rairai rara ''diParaf ■fra?^rad : ■praPerai rararra 'Praira, 
MiP^rai pRprara, yuiidl, 'raifraraft 'frafra i 
arorafftra raraira : dsR arafft, ra^cra 'aranra, sdiftld arsi afp 
■gi^T 3T^ raft Prafra rararra gfrarad raft raPrararar i 
raPT-n 

■ftrrarar aftraram : fprara, rafraftra ram fraraif ■ftTrarar 
■ftrraraRrara) wrara arfraram : 

■ftTrarairarrai wrara : grarar afp rap graran rarrafrara, 

ranradT ram ftPrara ftis ram pftfrara i raratra ram ftftfraira frarafftt 
rail arfraraidra, 'ftrafei nR^d rara rarara, rairafrara ram ftpsra 
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^ 3ik ipiSiRf, ^ ■3OTI -37^, 

Tffw afir "q^gif ^ ^gm^r i 

4. fHHh : 

^ ^ alNTC-^n^ •q^it^ 

^‘ti<ai 3fl< HSfll’I'l'^Sjllifen fq^-q-l 1'^, CT^Icll ^■qici'l, 

iJTnft, 1311^^+ hviIhh H<fi[diji-f ■#^,^'R)Ti*T3fti: 

iwq^i i 

'3v5if ^ 9^4“! I n>i'i, sT^T^f^fRrf, sfNir sftr ^itaf I cTr«nf, 
yHi^cri w 753 'iRmiRi I 


3 . '*®Hi-3in<.u|, 95(0cM «T®IT qmi^<^<:ii : 

W rgT^Hl '^T^, ftfRllflcl '5^ '3W aTcTR'T, 
9«0R?'d d«n Tpd IRT 3RR^, 

fcRlRd W fi'SIfd) S'<59HH 3RRnTRl4l'd, W'fiV’l 'pRRr, 

H^fOai ■^d*lT'5f>r, qiRna cI*mreR ^rsb^d 

dm fddmn i TOtdm ^ t»i mf dm ddmr ^mid, wtdd 
dd dm dd^ STddd, 3n^ guddl ^Jdddm, #cR mT 
dftmdR, #r¥?ftddl 

4. ddf^dmld^'Rdd ; 


5. Rdf “I ddd : 

ddddd, 3Tidh5RT dm f^imrr, ■'^df^mdd-dfdmd m«d, 

ddlTd fdmRT, R^^-'RRfd^^mJT, mftdiaddtdd, d^sfR^tfl-'q)- 

ddfdd5|U| R%m: HM Rdstui—^ ait 
f^, ddT*f sndmdTdtddI, 3lfdSFrMHI, d^dimdldm, 
<*l4 dim, ^piddTddd-'ipiddl'fd^^mdsftT'fdmR, yiRsuttOd 
yuieiTii R4:<'Ji;^jflFm3i3#nd:\<ald 

fdf^,dftd?d 3ik^ld5^f^, T^5FRTdft4wdf^f^ I 

^'’OPidO :dndd/5j^tm!^ld'd,''54'jpwdrddddm''jd^dldd 

a'h'O'h I dftdtddr ddd I 


6. 3lfdmdld ^ ddsF 


3ifqR«^fli, ^t4d dm dRAdidd, dm Rd^fTtm 
ddw, ^ 014 ^isii 4 , 3i^itd dm? d?mfd 3fk Rdtem ^ 
fd^jdT dm arfdmddm, ddf d#T ^ dm?; ■Rtdidt 3id^^ 

■Rdtdm I fddtd fd^^ddf dm 1dd?fd, md, del, dFfdmtd dm 

3TrdRdm 


dTd dR Td^mfdd Rddt dd ■g,ni'i, 3ii^rrd)"3^dld, 'JdmF} 

dfddR, ddTd dm ?ai^ ^ mRmr, fmr dm d^ dd, 

dRRTRgdR, ^^?FT dm y'dTl 3i«>HI d^, fdf^fd^ df^ dddf 
dddm^i^d arji:^, Mdm 3i5^m»i, fd^dtdTddmr 3TiRfm 
MddI 


4flfd^ 

■JRddd-l 

^Qdg--di 


aifdmf^ #idd, dm? dfddd, dimm m^3i 

mmsif-dTl^R, in, dfrsR 1 - 2 - 3 , srfdcT^ ^ 

dRfidm shHI^!(H (dlllWH) I 

d?d dd-2 

1. 4'>HMirddi1 : 


1. d^nfddO’mfdm) 

(m) d)“i 'ifa«tO 

dmdB dm ddtddicd 1d?5fiim, dm mWtd sn^ 

dd RT^fd I Tr^dddNRd I TdRfO^dmMd I'’OcTtfdfdd ^CTRRd, 

ddcdld dm 3idf(dtd ^ 3^ 1 31945-41 dm 

d^, (rildd) I 


^ •H’+irmni, fd^T^ddfddd, S^HIdRldO RdWl^3l3!!rdtd, 
Oy dd)dRd, d^fddd ddtdRd, dddf^^dT, 

■^dd «4di 


2 . 3nf. dl. ?dd, Imr dm d?d : 


(^) dddfdddd 

^mRtd, ■^ddddi mt mtf^ didFitspi Id^mm dm 3ir^, 
dldidddddNRddm^^^ddifd^tf^^fddoO SJJddld, dRef 
dOdimdm^^dtdd^'mRmd dditdid^dim, ^fdd^fddd, %fdd2d 
^ fd^ ^ druid ddtdRd I 


WiRi'i 'Srsdddld, dm tinlsq d^dddR ?dd, d^R^df ?dd 
dmfg-d^?dd, dif^, •gsmtddm 3iiddf^d^ 3diH i d^di i 
did. 3d^. dm 3nf. ?ddf 4 d?d dmd, dd. ?dd ^ 
■'J^mddd 3lfSRmtSd, di. 311^. ■pR'^f ■#3ldT-3rRdteT, ?dd^ 
fdd dd '^dld, 3TTd^ dm dltd fddfdd, tdJfdddi fdd, 
dd^dd dmfdd 3Rd:S^, fddTrd^d dm Rdsiui | itdld 
fdd, m^ ^ drfrddi fddd d^ 3 t 4^ dm dTdr dm 

3Tfdftdd m^ '(Idd); % fdd^dd 3-<idd< dm -^ddH 

dTd dm dddd dTW I 


(d) ■^■pfedlddit 

3l(d<rl(l d)H, dfrddlfddd, d^?d'^'5^ 3Tr^dT 1 1 ® R’s cu') 
dtdmr 3nddRddddIdRd l^tdSddddigdddTd, ^^FTIdl 
(dT?tr'?d?td) I 

2 . fdl^sn^f^adil, dtddm^mrlddtdTIddfdditl 
(dr) fdfw3n^f^ 

dl?ddldd-dt^ d%T 3fR dd^ Sl^dfridl I elltd'^dldRd ■^*4 

dditd, ddeT %d dftdf^, fddm dm 'SHdR Udld, d^Rdd 
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l¥ITTTl_^aT3:g'l 


37^ T^y, m ^ wi aigjRim i W+ldwO f^, 

■^TTiqiiit 3TT^ ^ wawi i 

g) 

vr<:i^ 'fli^Tf T[t^, ^yr 3i^^, 

479^ ! ■£? ft*R ?R^ I FR^ W itn ^'yiPy+T, 311^^ cfSTI 

• iTf yy 1 5?I|^ # ftl^SicT ^ M<|c|ciH ciyr 3Tq^ i 

,; yj 

^ ftl^ ^ "qRRf^ ^ amik ^ 1^, 3R3T?T 

■TslH ■^' 3iT^ ( ■'TSRi, Tra^ ^ ^ fiFR cR, ^ 

TfR yit yjiicrfl, cf*IT (oiHy*! I 

}. yfeflTfWrfsRlH 

iw) o^lldchl'JI 

■swi yy csrft!^roii-% ^ 3Pitn, cig uo 

"^4rawt, w 

s'^rdd^'^'U! ■RT># I gldill'+il Wf ai^yqlo I 

y-'idtHi ^ feg (f^), f^, 

?ffdn, 

a^TTcTT-y’^^^ri Iqqcti-ai^ auqtfi 'sfR cT*IT 'Jili k^d I 
'3:^51% HI+cd I^4!«r4c1 (fWR) ^¥^'q!^^‘qTf5r#T 
dyr viy) ^ if 3i^y4lo-'f#q ir^ -gRi 

H^^sPTdliiyld i^d-f I 

(Ti) ffl^F?fyTan^pR3RRi1^(?rT 

Tgm. dl'4'^ifly ^Rld T'SIVI ^TidlKd ciyT arf^TilH 

f^aiqddH, ■^8lT?T3RR''^d, ^q«i i^ufctiai t?IT y=hil^i'4il ^ ly.sid 
cTyr H<«i<nfq=h ci^aif 'pr ■’rfr^R'ii, 
w«? PR t?rr ■^-aiT^RRfy-HF 3ih 33 

':pTT^ I pyt cr*TT ^Kd-MH-fR^R ^RR I ^PT 3Rn^ ^ 

7yTry^ tTyr q-.iRriqi <H<-q<fii(ii, RtT^fp =b<Hi i 

#R< ^ #T PRfq "qf^ I 

-K fy^TTR '^H'4>n5| 


(T5) yraf^ 

f^n3^ 33g3PTrn I ^-pyr^ ^ 

ftpR, ■'^nt ^ fr-qp qy f-pm i p^-irg sRity i Ri^nydl 

PRi (p. yi.) Rfrqy if mm r ypPT*y (aiR. iip. irp.) 
PH I TR. 3TR., p 1. HT.. Ri PH. Pf. 3TR. PfHP—M pS Pp 
PPHR arjPH I ^HHT PTRHI pfpmfpp (ptpwIt) ^ fp^ i 

5. ip^ -g^Pkilp rP4id PfP 4jr«Jl=hl fqp6<'J| 

(H) Prl^id 

tppwi PRT Pp ^^PPtH PR PPfcRpii I if CRP ppfpRP I 

3pT^ I Pf^ PH 3#^ ^PP I Wqf fPTPPP, Hft^SP PH 
PTHH WTt I H’PpftP ^ Pj^, t^PP^d PPfpRP PR 
PWPR I "PP^fW PP%R ^ ptP PPfpRPl I 

PP%Rf Pfoffpi PR PPPcH PPI 3HPRRI PHH PPP I 
PPIPFP PH aRTPR pnf fp^PH 1ycbluf-l I 

■^f^IPR fpfpRP PH RTP^ fpfPFHI fpPP-'^PflR-ptRIPH tpPP, 
pIh rpPillHH ThPR PPiI^-pI'P fpPP I kdiP) d=PPH, 'krlTPi' PRPlf, 
HPH PPH, HRH PTPPH PH ■RR aipf I 

6. PHtPPH PifelPilq 
(P?)PWPfppff 

diplorcIHl PRf^, P^FRHRPl aHfdjhiP PHP P,-^'’m 1 i PPdiMl, 
PPPIP, PP3TRRH WT PPT P?^ PfHRfp I aflPT HR 
ilpd ■fwPTPPqrfpPPPH PPlPfPHfpPP I qi«tlq=h ifp 

P^aiPP!iT#fdHRi'-’^<Rie)'PPtqvHi, ^ipcip, RaRiPi lanfRPT^ 
# 1^ ■^PpifH pVphR fpPHI, pftpfp pftpddi, PPfpPFPP, 
qlRpd pifp i ^ Po IWh P«P Pi I aii?W]|P, tpR 

1p 3H I ■‘iPH'^d ^P PH ai:jy4lJi | pi^nRlH PHiiPHP ppiprh 
fPHPPH, Hjl- piRrPH PPIP PH M PR PPHI 

(H) PifelPil'P ^lltppff 

Plfl 3TTPRR I ■^-anfHjfR PPH/PPH I 3TH?f PPff %! 
PR dipHlRlP) cpp?R! PHPRsr pfpi, PRT pp ifppR ^ 

if PrtFPPh PlHlT I PT^f^0p7 PPH ^ ?P if PI Pfp, fsRRPI 
Pprq IPIPRRRPPI PH pit arPPRHI I 


■ PI) fHR PH ftPR H^PPlfP 


fPR P dlk^P PH WPl PPfpRH PH PPPR 3119410 I 
TrT.IT f^iPRP prf ppf, arf^ fppp pr prr i yPoPpH fpfy 

TH pppp .arjyPiP i fsfp ^ prhi Ipph ph piu ^ ■ff’ 

: PT PH PH PH .3TRpf I PP%?I, ^PH I p Pw1mI-PH PPHR 

-.1 PH .ppi RTRH 4^0 ^ PIHPIPPI PfHPI I HTpqPlp 

i:iPT, PH H’hIph PfHPi I #f H^ppifp ppi4, #PeH, 

'”'511 ! 




1. PPTHPPtfpplH: 

pHiPtpfppT 1 silfe'R «4 Ipr>r PH ycPHirqiR i aifpp^ppi py^id i 
PHfppfp «flf^ PHIpiR'JI PR PH-gRR PIP [PldylP cRP-PHP 
(^4><i) ] PIPR if PHI, hRPhO P^ if PHI, tRgqv SRPpf did Pi I 
fppp R^PH airppiPRI hPhpriri HRP4h PH HRHT I 3RrHllIP 
RFRPlifHfpR 33PpypflPHHtl'5HH^'^'^RR dP4lP I 
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2. cWWH 

(^) W=WqTf^-II: 

I I 13T^'W'’!'^wpn 

'll'icHl •flshcll I 

(■ 0 ) wirj 

■?2?f-'icrich i(4l<i, Tiftiui, I 

■gni^, (^.-^.) "gnpr i 

Tjcf 31'55l%l I 

3. Snfn^’iMcI^: 

fgWTFJ 3T^ ^ <tilHR=h T^5f C<^4iTR-=6 ^ 

Tirzffw f«4ici I WT'5f’iFri33 aopuaich i (^mk <ihh 
ft^ll-l I lj,cj <}c{|ylH M<0I'^ 31lf«c(<+ 

Tier auftTcf'ifi' 3TR^ ^ Tffcer i gfa^P^ -qci 11371 . 

-^. 31 R. ( 1371 . ■^. 3 nT.)^ 3 lT«lfil^ 1 Wl'Q 3 3 )^f%TI#^ 

^Rt ttA '5IT>Hf^'t) OMKSfHI 13 ;^ ^H«hl »H 5 ^ I 

4. : 

3TR0T, =h>ni| ¥tTcfI, 

3n^ I3j^Ri y,q aijy^l'i 15;oq*ii'i. 
I ^s^pT^i ^ 3ignf«Tr, 3n^ 3 ?^^ 

op?! I '^WT ■ftisfcl I yijlsl 

■# ^FRiT ^ ■3rcm I w fra ■' 3 ;^ 3iTiift^ i^qraran I "Rra^ 

fwH ^ ^ ■5n*TpT^ snw I '=nf«i'^ srfqfsrqr ^ 

(^)-TIPT I nr^+l^ (qo's'i yVl^H, cirasff ■£[ ■ 35 :^ *ic^i<;'i I 
•rrf^'^ili) RcKi< I 

5. ^1Rl=h1133'^ 33q*«il »flRl<^)} : 

(■^) ^T’lT 'flRi'tO : 

^rnff ^FT 133 ^3=1^ 3)-4i)-%)fsb'Air I rais^ ■Rnra 1 

fT^ ^ •H<-4Hi I ^iW#^’Q=r3rac3 3i-!j)’^l5frai'^ ^ 

wo^r, ^■5lT«<rH<=h oiJIteMI I 

(31) ^3i^3sjT4fif^: 

■Epft^T f5F3cs^ rar^ I -q^ ^frarar 

3r,^-4r?i''9fi 1 siRd'^M'+di ^ arcr^ra, 

33 ;^ 31^f3flTi I - 3 :^ ctTWT 3ird^ld<*dl ^ 

■gT*#r^ ^qrw I 

6 . ; 

333 ^111 3i<^-di(ri«(i -p-n-p (''ff-3^-'qt) 33 ;^ -n-p-n 
(T3;^-^-335) IWl^333^t^l^gf^^jnqfj-gf^FET 


(33;q^) JFET (3|33:tht<3) -^MOSFET (3ra3iH^33Tfj^^) I 

3ichl’3 ^ Hi'h O'hSK >3,q ^rdHld 

wfr I y<d dd) hRm*!), 3>>q yfd3)«ft («lPfp^0, Hl^sFliil^W 

3^ siopftq WT'F I 

«iRsti'=hl 

TR^Tf-l 

^nfqihdl : 

yPddJ^f t|id|l(—yiRlddl 3||3: luRWdl "rF!! 

Tii^ ^ ■JFq Tf m, ^i-jpijejch ^ ^ ■4a?i ■’F^,3racm 

W W ■SRra: ^ MlP^ddl fsqilPT yifiloWI 

■^n?°r 'tid'i, yfoi-im "fr, ■3 ’m sfk rasiffw^^CT, 

■«1^3ff aik ^ ^ Tra’lToq ^d'jldl, 3ir|fe5F ^ 

■jraiRIT cf*lT 3P^yf 3fl5lf(H*q WIRII, ^Iddl ■^, 

^■tf, 3#i^-cf, 3raT 3if3re33jr 

UMrf.d HEfr lJ|J^3X|p^cf! 

^ RaP^-1 ^ 3H<s«<l3f[ ■gof?! 1WT , <Hte4l3ff ^ 

irar diVHlJi)(l«( ^ 31^, yiP^icbdi 

sqf^TRTgftiRr 3JJ^, ffd<d)MH ^ 

■^jqraraq, ra^f^ Sifgalnai 3ik «iarq ^ '51^, '^3=1 ^ 

■ 3 ?!^ fra ■prak'jj, fra ^ 31 ^, 

33FRr-piff f 3ra(ra ra^rarai qRwPi'* 3=m fra 

ratrara «i3f, HRfna ■raf^ *j<ddi ^ raqrar ■^nj raf 1 

■raferafN 31^3#: 

3sf3iff, 3RpvRffj, -^m, 3rafra?n, 3 ^^ ^rafrara, fylra, 
y$ra=h ufaf^sffi, *^“11 OS'! rai ■q^.Niai'hl 

^«r4, ^raraf 3Rfw (3j.T3;iT.Tft.-^.) anwi, 

^ f^ rarar-Tif srafw, 3 ^^ -srarni fftfs snra^ra fra 
-jnifTf, raifi-Tra srafw ^ siTqftfcif f ftranr, 
3rafw, ^ 3n^ fra 

snrafiH, srfsjfura raraftfi, 3?j:rcra raf, 33jffir rai'^f fra 

3TRftffiff 35^Tfii raifraf, 3ifff5f3Traraf^f 3i3f anraftra}^ 
ftfnrat f^ rat raiM fra ■ff3if rat ra^, % 

3j|cbdd. I 

raffeqif ^ 3i<Hi<5p«wiia H'Ojy*'!, rarf^rrararaf, 33;R.ft. h<I^*^i, 
■^Tf tra#T sr^P^dii, '^.'^.3ft. 3Rt^, ndbPd^d raraf^ sijqif 
■Hiiii-iiTdid Pd^4d yitP^'+i, yiiF^q ■g 3n[^Hd q(1^3j|^ T^ira 
^ ^-fTfel ra^ ^ f^ ■^^.ft.'^. fttOT, ^fral^ STJTtf 
■qttw 3tk'^ '^^d yPdfvf'prat, rarf-rafra^-^g^'qft^ 

tf^fiFifi fra fTt^ ^ ■ra«T ra^ra 

fra^frar (■^ 3337 . 1 ^.) f 3 j.333t,i^. aul^dd tf^fraira fftras 1 

rar^R ^ Rrii^ rar 3ftp ^^irat ^'iRi, 

p3§ m{1^^ 5 «<»ii §®ia*Hn, tffiratraff f^fff-ratft "q^t^ 3ttT 
^MPd,<»VMVit<l'4 - Pw(dt«4 rar 
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[WT1—3^ 1 


'HlfWRTT ^3^ 

(PTRT ^ WTT^ WRHIcTT I 

qlcrs 37t. ^ft. ^ ''3].'Q]?1.T^^. 

F?F1, ycf^rfq^l, aigsrfir^ 3TIWTI 

Tf<3^ 3T5fir% sfli: : 

'affeR^R 1 ^", ^ ^ sfrl -gwi 

'•%?#eptt, w- wfw ftrsRi, ‘HmRi yqT<ih3«i, cpf 
^ T333SIT, %S 1 R fw SlfeTiff ^ 

^3JHM^RH^l'fl'93 3TMftcr3ir4«hdl 'l(l^'J| y,q aicKld aildurt'ti, 

FTRiam tfesF W9m, waiRH ^ 

aftR, »lgMc;l'’-l W?!^, 3lir5!l<i6 
31 #lfen ft^c^sfU!, 3T^SPT mn^lli, 3iwr WTO3W 
35flT 3T1?1^, MINQUE ■feSRf, ^|^-W?PT ■^, Tlll#itf^ 

M|3T W^st, ■q;^ MANOVA : w '^1^ 

3WT f^^c^rq-q 4 argq^ i 

■yfd’^'yH fesra w‘5PM'5fft3if^dic'ydi 

W-'3Wfe'3WrT^'?i9^, HRPHd 
yiPiddi yrd’^j-yH 

sflp^-Tff^'P^iy^ ^31121 a^RRidi yPd^iyd^, wildjd '41'jfojcb 
ypd dii-f, yPd-d^iH sfk wRPxid «iiP'<i^ P^R^ychl -jr^uf^, • 

yRi M'li, [^■^^<'^*1 d^i i^Ri'^H'i, 1^13T^cji 

fs'^^'Ji yfd'q'H ’1 

^ 3nsT ^ ftRT yip31d)dl ST^’TlftRf) 3TFTN 3t1%Wl, 

3^3 ^l.P=10>i a|l«llHd ^ ^<p5(<;d-«lTHHd 

3n^F^ ^ -^i 3reFT ^feii, 

tjq<;i!i;ri"i 3#le!^^f^efpf3^ 31l'jF=eS=h '3313: d'=h’=ft«fi' I 

fwi 31^ f%^ (t|sn ^Tff^3T)i), 3jT^f^ 333 W913I ■y’Tra 

(^ WTl 31% 3tg3if[ ^ W*1 fS3T 3Tff'^{«l) ■%. 

3TR.^., 3TR. sfl. ':^., 3331 , 3^. ■^. ■g (J-lcf; lq^(^qu|^ 755 ^ 

3rfwrT3T, H^^iM^raT ^ ^ ?r^’<rmi, ■^.snl.^.i)., 

313rn<T %3R3 tfRjfq, i 6 H(lfo|d a#ld,<ryHn ; 2^ 3'l3:g 3 ’?fi'HJ/u|ci 

31%% 3%T33n, sfR y<.d 'alKrl'h 3Tf^chcrHdl4 I 

3IW131-2 

!. 3MfW3Tife|%t: 

31i3;^T%3j?3i^f3p75nir ;iwn3if^%3imi^f31^;^3^ 

X, R, S, P, np, 333 c 
WTI %ri Tif^; V 3113^; ^ % %13T, 33;^, ^ 33;g 

3 ig5pf%: 3rlc!WT ■%3RTit; 3pf.%., 33;.''3;31.337f.; 'o;. %. 33;^ 33 ;. 

% 3Tlf. ^rqi5^333^%^3fl%35jtf^%t3y%<ryHI;T5;. 

■%., 3103,3^.%.%,%, 3ft3 ■q;. ^ 33 ;^!.; 3^ % yfdqq'i 

■■■3TiHT, ^tpT 33 ;^ #1^ 33PR) ^ 33tj%TT | 

h^q^ri-fp-idi %t ■H'+ryil; 3i^8si3iit3rai33;^'3yc3®33Ti; 33 ^ 

3=1133P?R 3315 % %) pri;3oi37%ilf|] 47 37373 f%5Tra; -JT: WFIT 
■'Hicq 3T^ : fillwHI '+ 1 CH, aiRl'qlfqai Pl< 3 !ff ('diNlaiqil, 


%^3pj^, t% ^ 35fiq-ZSl); 3lPdRi^dl % f¥3Ff TRiTT 3ik 
%^'¥l%^dl ^«lRf ^ aifdRdddi STT^ 337 ^ 7331^31% 

353 ^^!=% yPdlf'M)' %%Ti3;f|5^ 3fR y ^ o|R% 3PTRTI 

11. ?<>dd41q)<'J|-gf%y; 


■3i%337T -^ilPl Tf M%=1 3R3R % 3%^ alR 

^ 3rmR %ts3%; ai:ici,iu| 3|R ^ftcblRf %%, tpy =b yliiHd 
(33;R.3ft.) 3TITFIT %t 3 RrRI #3 3JXDT, 313c^ tRsiRT 3ftTim 31^ 
3t3^3RFT31T%3%^, 3^-3313lf%RT, fgR30I ^Rl 3% ^T%3T 
3T%cT 33T3. d<*dT'*;tfig^ yRjWd RTTt*3 P^-fil-d 3fRR3RBT 33%*^ 
Pl^-dy; yyiPedl Rli^^yui, 3TT^333%''Td31 'HH'(^l;31Nd'ld 
Pg3>4ddH ^-%3T 3l33; ?R ^ %t Mq% (3TT%3% 33oi 
%'d3lPuidl3J) 



%%%;'^ 51 |Ph+ dlPR4il3RKPT%tW<ry^3T«lT dlPrldil TFiWsft 


%) fq^'rlPiqi y<q'ii; sindi 4iiiri%31TS3 d»7l i^q! fqqif%f<»iirHq) 


333 W’Hoq 33F1 % 3333 ?! Pi'331, '133 ■gRjR % 3%3| 33f^ 


iHHiqid Rifqqd—RHR ‘l(=6fq ^URT^ yiRlqidi 331^^, 

f3«fM RTF cfslT 33«T%yFI % 3R^, 33cTc][-W 

■tPF%, sjllWtt; 3^ -yfaRH, tiRri py^i^ % 3jcR^^ 33i3./3^/l, 
3333./3333./%., 3jit./3333/%. 


3ra%RT Wie^ ■^, %% 33;3T. 3R. 33;3T. 33:33., % :3t|%3T % 

33il3?3%R3 33333 ^ 33 ! ^'^33X!j^-^ I 

III. RT5ric33^33«m3513?3T3T%%33ff353%t: 

31^ %«lf3R; 33133 % ^ ^ 3 ^ 73 - 

5j3I33I Rf1 f^cH % %13T -qTlOT, 3i, 3333. 33%. '^33. 33. (33Rl3T) 

33S3T 3Wn?3Pil ^ MfdMH 33Wif ^ %%33JI, 

I'^fiHId I 


3n*3K«ld'!3l 33^^ 3iRE6'%-<Jl33ry«33 ^- 93 % iTci ^37 333^ 
3373-313 + ; f?aR 3 - 333 »?lf 3 cl 3 i 73 +i+, 3 J 7 l+i+ % TPIRt ^ 73^331^ 
«3%rt|%t ^ 3jq+i+, Ry%'3di Rii3j73+i+, ^Ri ^ 3ft%Ri+ 
dcHIdd ■+! 3JR+3+, 3j,q+i+ % R3lW %% 31T^qiPd+dl '9^^, 
+13R-%R%!T, ?p%3+ ^ IMRl 

■pI%R33TT RftW I 


'=qiH+tRy+ Pl<3i, 3i|oh(rl'1 '%t333SI33’’I "ijddH o+H+ldid 

^ f¥%!33, ■sipR^ %t 3033^1, ®l|33R3§eil % %3«ll*3 ^ 
33Tn«3Fl, 3^3313%q^^33%%Wl,%%t’3%t%W%ra3t%cnW 


133^ 'TOW, %T 3£!'di3dl ^3 Wm, %333R ^ 33#TI33^ 
333TO 33H3?3^ 3r%W! RR% ^ ?3I+3 333^^, 333RR3 %t 
33afic-mi 3fR ■ 5 WI 33%W3f%%, 33f#3«%Rl %f 33R3RT 
33R3Rrsif3W%tl +1R y.q 31l+rH Pa«l(lq -^dd^l 


^H33te‘3l, R[%, 33%jtfW33?q3^, oqiPTR, 

'^ci*3H S!li33+l'y yiRs'i+lq y'licrtl; 7ii3i+lq 33%rff %33T3?+3% 
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^ 31141 oil W ^ "^SRI, ’ifW, % 

^ 3r^ sTraw, ctqit cf«iT I ^ 31^^ 
^ w?pf ^ 3n%5R I 

3. (t'Sy'^i^H) cTSiir 

■tTm •q^RnTT-M ^ ^qra, %f, grgif usqi 3irqcR, 

'(.«i-s (^u-s) STRIcR (qicr\H) Siiquri-i, q^HH qilq=b 

(^«3T) ^Tfw ^ 13rf?iWT t¥si w -gf^ 

('<Hl<i) I S^'jI IPRI, ‘sqw ^ (^ug) ^KfiJ|4I, 

IRT ^ 3159 m, 3m ITSSIT ^ ^ilPdch 

^■^ i l I 

4 . fi^m ^ ^ 

^ f¥'’R=T W ■RHf^ 

31^ I ^ 441PiqO ^ f^-sra I ’T=Fr wiy) mr Rnf«i 1 

^ - 35 ^ ^ 3 ^ ^ WTFq, ftrajcf, 3^, iraiR, 

3ff!!^ 3?Pl^n[ Pim I 


^ ^cNn ft*#, gRfwim, ^ 3M4inic)i, 

wzn^ crar I 

^ ■4>inji* T^^T, ^ ^ 3RiTiRcmt wra 

(t^) ■^fit w^—WTRT I 

3. cfSTi ^-sil^ 

^ ^ 8al3—31% nzn %, W3T3 

3«iT #TiRqi, ^ 315 ;^ ^ ^ IT 3nira cCT "q^ 
^^I qpft^ ?rf!r^pif^dl, «8rf?f^T«t??T, ^PRor, Tl^qiH, 
•3qR cTsqi Traraf^ w %m ^ T^*r 13iPq 4 

^ ^ TTTRFl gT^~3q<4)TU| TCT t¥«T, Slfrq ^ Pmcf %Rt, 
3#Nf Trar ■'Rif=)TU|)ii ^inra, 3n5^Ri^ sntRiait ^ ^ 
mrra yqurn I ^ %ni iT8n cRf ^ ■^. yxRui ^ 
^FI#T-^-3%I|i: ( ) ^ I TM 

"^TH (ill^M), ■RTTT ■BtKqi TRU 'qm t|kq> ■alHqil RT f^RRlW 
f¥«rqT, ■5RT%f, RnR3nTra, sifijam, 

(■qt%), WT, ^ TRIHT (c% ^5%), ^, T«IRra<l 

^ ^ ^ Trm RT 3nTrR % Ppim i 

4. 3T«f5q«irwi <i*n %pt 


1 . ■5R ■qrftftsifiRit Tnqi 5 ^ wqfi: 

^ ■qrftfrsTfTRit—% cim 3% tnh^, ^ RfrfTsqfii-Tiji, 
^ Tig^ TRiFRT, ^3Tqfd TT^rmi, qiRnjqPddO marq 
cT*TT ■q<‘il<q>4, 3lT®lfiR) 'STqR^KiT, H)qq> q«)U| W*n TH^T, 
'gfcRR <=lidiq<.«i ^ <i 0 < T^3T (^^, RTTSf, ^oP’RlT Tf*n 
^itRicfi) I w ^ ^ ^ 3RnT, 3Riftnif ^ ■qfgR, tNPsr 
W Tlf-%nT, einf'dO tWRm, ^RTqfif T fagRiq 

w qq<^fci-aii(iq)i (^<iilRqi ^ 3nT5fft3r) ^ Tsim ^ frisRi, 
qRRrqRiaq ^ TTT^RT, dan (qni’ld 'qRf) I ^^llRl 

'<i^Pci ^ RTTifNf 3n^%H q4(d4f ^Rrit, 3iTg^ cf 8 n 
^41'll ^'iR<Rf cf*iT 3fK«TRi ^3TqRnff qR-dq, Rinq^ld, 
3imr, %T»IT W ^qTqPd4> 1 3fk«T ^ T^Pd4( ^ 

3ITTT ^TTTqr TR^ 3fR peiqrdddr ^ 3f»lTRRT ^BT^ ^ 3f|T 
33^ TITfrqPd-* yVi'4) I 

2. W\ TTT1T«T3 3*11 3q3t%m 

qiaiqi'jilq 3I3R/Tlf3 ^ 3q^ 3fRfiqi'3—RiPHI 3*3 PlT41KU | 
3lf¥33T 3fiT Rl^, -qlwq 34fdqi, ROT 3*3 f%Ft, %-3I3rt 
33 3333 (TT3. 3RJ. 3t.) RttRIRT 3flT % TIR, MtIR 
f3R53, 5SqJR (33), T3f, %, 'SfiTT, 3^3% 33Tqf3, 
^n3%RT 3!RI 3 Dt OTT -3lk ^ ■q%-Ti3f?Wf, TraT33 
3*3 f3q3I31 33^, Ti%q 3fk RRt^ 3f( 3Tmi3>3T 3lk 

R 3 c^, ^ TimPT Py^iti, 335 3*3 r^ T^fi Ru i, 

Tik-3ni53IOT, RiqtR 3lfq3 3*3 Rf^ I 1rRi| 3 3Tre, 
3ll4'’i«h ■prqf’R, ip3 333)3, Pi3f«i, IJDT, 333)3, RiTIRT 

3t^-l3Rf3, ■33 333)3; Rr33 (RlfisRR) '3l#-f33W, 53 - 3 x 1 % | 
RTT3 R 13)913 «hlM dal'i 3>) 3cf3R R^lfd 3f[T Rfqt^ R |q«iK 
3)3RTlt 1 333^ 3*3 ^3R, 3?fl3 31) 3r5^ 3)31 ^ 


33 3T*fo33T*3—*ilRiq) tTT533—m'W-33R l31f^m, 3f3 
3ik 5fif 33 a33)3R, TP^ 3*3 3RRf^ 3% )) )3^#T3f 33 
3*3 33333 333)33! yfdRH (^) )! 3ft3#3, 3% 

TTT33T3lt33'5f3RrsifT3 3*33#q3, )^ ^ 3*3 3533ft3T3if 
3>) *1)333; fH’llRd 1m 3)33 3f) *1)333133) 3i) 33333)31 3ik 
^)Wf»3 33 T33l)^-a3)*f3r Ru^x^qui; gxjf «p) ci^sif ^ 
•^31) 33 5jr3i3)H I 


13*33—33 I 3333 33 5)W3 1894-1952 3*3 1990 3D 
RITcDr 33 3t)31 T)^ 33 3)l3 1988, 33 STIDrR, T)^ 33 
3)3^, 3)33331) ^ 31%3, *|ft 333)3 ^ Tl#)3 33 3))33) 
3*3 - 5 ^, fti3T 3*3 %-1^ 3333; T13cp 33 -5133, 
3lhf))33D3133 3)f33T; T1T«333 3*3 TTT3313R3 qRclcfd I 
P'l=fi'4)d)T«l 3*3 31)33D 3il3r TRIim 33 133R, 333?R<*dl; 
T11RF3 ItTSRI, *lRd)3 33 31)3)333, 1927, 33 Tim 3l)3l^ 
1980, 3-3413 TIT^ 31p3)333, 1972 3?)) 33^ 3^1)33, 
*3T3)3 3333 Tlfen 33 3lPl3)1 D Sl^SPltRI 33) 3D ^ 33 

■ 93)33 sltr 


*jRi5n3 
■5R3-’q3—1 


(i) TURFT *J;-l3?lI3 : 

#TR3R (-91%) -3^ Iqs; *J*!3) 3D r 4 333)t3) 
TiT33T I ^3)R,P32p34l 5*3) 3D an^, 33T^ Ref 

■ScRR, Dot, *J^—33T3, 3fR13, *J^-DotI(, 

*lTTcr 3D *J3)33)3dl, 3)331, ■q))RPiT, *J3Dt^ I ^3iq1, 

WR ^ 153 ) TTD ■'IKq TIIMDr 3)2311 R^ISIhIr 13T3IR3—T1T33 
RnqifqRl, Tl^331 '^T3R3, ■’^)33#I3D, T1R)T3)33D, q4a-i, 
R?3d||d ■qD33 T331I Tl^I^ aflT ■R^RIRRI 
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(ii) ^: 

fWH ^ ai^snrwTt i 133 ^ ^ i 
‘■piT 5 |^\ TTromi ’jarr^ -q;# ar^raif 1 'fsn^iTfii^ ^ -qg 

3 wr 3qnM I 311^ ^ 31^ ^ 

I ^ fwn 133 Ti^qf^ 

■s\wT^^ ^ 3n^ ^ arjsmtq 1 ’trct ^ ^ 

Vildiui'+i 133 ^W3ii—^ 333 <Hloni, 1 ■^H'+>1^ 

I ■<3i'^ ^I mcft^^ 3WI 

?TOg 3 TR?fr I ^ aiga%T 1 ^^iirdch 

■53^ (CIS) 3f|i: ai^iPiWI f^q^sqnt-ftsif^^ 

(GPS) i 


(vi) qci fsitfwt ^jf3Wf : 

^ 3f)T ^<?f ^ 3TI^#f^ c|jfl<*3:q I 3T«4^^ ^ ^ 
^ I WTTI 'HTa?TT, WPc^rai, sqtdRici qlcnquii, WT^rai 133 
^33 ^piT33, -31^^ 33 3^73 I ^ 3ft 33131^ f33tW I 
’11‘13'rl 33133 f3?H I 373^33133Tf ^ 3333 I 3T33Tf 

sd'^fl ^I^ikIhIo I ^Inqd 33 I 'ilndd '53’t3311 

3ft ■?T373T 33 W«4 I 33f 3I3T 33331 ^ ^ ^3tr33(l ^33 I 
3i3, ■gin 33T ^ ^ gtn]f337 3F^ I f33f3 3313 ^ 
^ ^1 W-gsr yRlfsti^l I g>R3d3-'^T33, ^-*IT3 33 
■533f31 g^-^3t W33rq I 

333 33-2 


(iii ) 3T33T3(3r gf33T3 : 

3%TTf33)' 3Hf3'5nil 33 013^3 333, 3#3W STltTI, 3lrTi!d 
33 f33[f3 #3333 33T g3^ ( '^iPw^b) 33 W3 33I3f 33 
>! 13331-- f33jl3 333 I f3?^33 '^f (33jRl Pd^'* I f3?33 

313W^ <H30d dPld 33 33 oqdgK 13d3 33 ^-33f33[3 

33 13:31 M3 13d3, W313, ^fft7I3, "#7 (3fe) 133 
td'did 3 ft ■3T3313I3)' 133^331 SHdldpMd f3?331 l^Wdld 113 
f3?33 ^ -#3 3331 333 I #1 4lP3''3m1 33 3^33 I 

{iv) 3f3T33 13W3 : 


(i) IdPtd fq^M : 

f37Rd 33 33313 331 dOPoPd 33133311 STlKl'dld P^Wdld 
313)3! l333d 33f3f3 3)1 'preftH 33^ ^ fdu 3lfts 33 
333)31 fdl JKd i l3)«d 13313 313 I 

#T I33lf33fl3 gpq3# 3:3 33^ 3331331 ^3333 t d ' dilO 
l§f^ ^ 9d)iPi;i3) ’FI331 lal^ 3g3«fdl, f3eft3 3fH, 
fg3133#T/3133#l, 33d3 313 ydflufd I 

#I3)Rt ftlPd'did 13l33 3^ ^ 3^ IWIdPdd) 31^ I 

P3Pd4i<3 33 37331313: 331333 i 31F^ 3;3 3331371 ^ ^ 
73333731^i33^ 3371^ 7T3335^3^t3I^33!^7#r511 

(ii) 31F^ 331 333i37l ^dlq^n ; 


3ll3-3173131 qg 313 3Sfil I 'jMdUilH 3ft7 7J^-3fr3W3 I 
3 i3k3 ^ 3 ) 77 ^ 3f1 313731 i l3l^ 3337 3)3133 | 

7117133 't'jrPddH 33 ^ 313 , !i7Nddi3dl qg gTl Tig? l3gR 
31S333 7J?q 3)3133 33 3igy4l3 I 31)^31?, ^ dld l ?! , 

irdidViYsi, dbi^-ii^lsqi qg'^^it^raiT 33 aq^Pi 13313, g^ 3 iPi 3 
iRmn qg 13337131 ^ 3 ^ 1 tgfqi^feqi, ^^dl3idi, ^^^nmliqi 
■qf) 771I73: dyqlPidi I iIhIPi^, qPtd^l qg yldlyllddi (113133) 

P fT3,17)qi<l qgll 1 l^qilddi yiPuRld 1 #iqHI 3373l3-3n?f 
#7 1333 3173 I 


(v) TdlTdfl qg 31771 33 3131113 : 

731731 3Tga3i1 33 3313^3 ; 3T?3 TUlTdl, ^ 77ll73:, 
W1-77ff73: #1 ■g’331 7dP73) 331 3333 317171331 31771 

ffcH 33 137173 qg d3l3173 I qiPiRiq. 3 3 7 3^ld 
ifR SllPfe 3173 ^ tM ^ 31771 ^ ?q33H) ^ 33 TTlDdl 

i'lTiT'q qg am 13313 33 3733331 gi^ tUti 7i373ig-#fi?i33 1 

tfE333g3, lP4qd/a!li),P71=h, Hf^DIITI ^71)3 33 3lf7FJ7I3/31737T 
■ Trpf! gt3ifH'3 g3333i Tf 3177113 3qqii?ly dddig qqii, 
^igtffqd 331 313^31lF313dlMf 33 37*333 I 3177133 PddtfPd3 
57311 PlHldq 33 1333711 


■^■niT 33 3r3T?3 743 f3r7?d31 ■^r3T13-q7Tf«Tf^, 
^-31Rll^d-q3T3fl3 qg ^31imild- 3 ’ )dW~Hl^d - f7lPd3l 
7Tg?r3 3313173733 i T313117T513I i *1'4lq l3^dd qg 73T313173 i 
31F^ #it 33 333 qg 7173313f) #1 31ig3f?1313173 I ^^311^ 
7113113; ^3117113, 5T7=-qP3Pd3) qg 3173c3l7#137, 31313313; 
PgtdfniHqg wDq ^llqil 3f1 ^3>Jldi qg ^dldiPd 1 333)^31131 
33113 ■'Sdldigdl ^1 

33317173 3337 qg 3373 : ; 333f37l 3ftl3 q3 313 1 313731 

C^) Iwi I ■gi^P33. q3 717331 333idl''l ^ Idq 7id?f11 q Til 

q)P q3 q ^ qg: 311)73133317171 #11 33 333 (g3i33) qg 

7173311 31^3333, gnq3 q3 3173 pTlPddi ^ 33 33 3i7 i l»l I 
laldq 7Tg533 I 3333133: 33317173 I 7I731717'3 q3 '^31133331, 
13431131 3173 ^ ^:idlld g-313 (#1 3^) I 

(iii) 313711? 13313 : 

■313711^ 'Hd : Piofui 3f) 3l3)31, 371333 sDl fqid1q33 I 
313711? (Tldl?) ^ gn!34fl 71^ afk 3171^ ■^—:3;^^ 
3313331, i^dquHi q3 13^33 3313731 31371l?l 7id?f1 3ll7 
??33 %^\ 313771?t 717331 3l)7 3333 31731 3171 TlpR 3lt7 
3333 31731 3173 ^ 3 33 1 ?! plPuidi I 
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(iv) 3lTr«f3i ’jfWPT : 

3Tq?^, sTsjwiaPrsr tjct % ^ aihm iiftwcr i 

37^ ^ I ^ ^-gto I 

3FR^ t>!lH'l-4=b<u| ^ I 31^17^ ^ -n^R (^RI^) 133 

^¥h[RRTI *lT5^Hpi<* 133 ^1 l33^ftfWT RM, 

#31, #11, i5R<ir, %%, f?3fWT, ^tfWT 3flT 
133 3ft#fW HfR# # -RlTcrjnf tfT## f3#R ^ 
ilRR #RRT 133 RIT fR^ I 71#^ #^51 ## I 

■#R3f w«iR RTT 1^^ 33#fn?n I nfRif iramR 

3fti: f^i 

(v) 13RR '•jf^WR : 

ijTraiRfwR;^ ^3rR?qfRRr i 
#3R<iR aR#R) I 3TO5F f^TRAl ^ 3ml^ I ar^RTJT Rqi 13RR # 
f3f3#-siTf#Ri 31R7R7,3Mteiif¥3ri33RTg#i§fR5r#gi^i 
laf^R ^rs#RniR R3 3TOR7 TOsiR I 

(vi) iJplqlH: 

ci#f RiT aiRR#^ «n§^ : HI crar ■scRuiPte # s(iiq<i i 
■# #rHRl HS 3 T ^Rraz 133 It# RiT I^RHl I 3 J^ HlfW 

dt^/t^VI tltg I fsfiiF^R TRI#^ # HtEl I l^fRcl, ## # 
TRFK, I ^icijPcldi'cll alk oIgdjPdchdl I 3lTif^ 

3®r'fe’ll 

aidjpRRR iJFQRR, t#H 31R7HR, ij^ 1# 

p5h'4l'+tr1IM tW ^Rlcf)<u| | Kii<lch<u| | ^|^0d)<«l RiT 
'snHH, HRR, aMlfHR) cl«lT fdMdRlfH'* 3Tq1W 
PisdR, 34<'ti HR a#'!, <aPi«i 3nf?TC RiT ^ sfti; i 

HTR R«n '•JfS -SIR H^, -71^ 1 'RnkHR ^ajT—HRR 

Tf RRTRI 

#31 

3RR111—1 

tfiair snPicmi 31711111 , ir iiHfe, riir, 

IlHl I RftPHdPl#! #^1 TTRfe I 3115!J1 (#|^), 

■5#!, aifimsypuict) HflR 133 3lf3ll^pu|ct) TlPdVptnad) IpRlidluiUT 
3ii«^ 5, illtl 133 7i#l cr 1 ^cf)<ii|, '^, tjtr^tii, TTR^tUl 
133 ^R^vRlI, lllll 1?R H liyd)<u|, 1#^ cil#5fll/^ifN'*, 
TTiRfRl, f#R THlftl, iP#!, llRl iPf^ ¥R H '31# 
3lfillt^pu|«b ilH it^ldl 13.1 iW-ill yHMId1#lil<*Vni/(HirH<+ 
133 IRIHli PtPc=iti fslldl TTRlll I 


ITRR: 

I RdPldi TteRlt #Rn TlflrR, anaRURplH, 71# thWIFT 

31 ^ 11 , #TO# # Tim ^ n 3 #i, aiPmff# 133 

3lf#lig;3l#I7R#ll|17t#illH:7lil^ 31c|d)(rHli|dl, 3lif^ 
31o|e6dl, 3p=d«d 13 3#W, ^uni iP 'S’llir f#!, ^<#[113 I 
Plf^ TUFF# lit # 1 TR ## 111 , SjPdPvid TTRUill, 311^ 
(^RpRiPldim ^miRO yilditrl itdllll iimi RitRR ltsili33f^ 
TiRidid (#111 tjFiiiii ififiii) # 1 , ij^ 31 snilR, 
^Jltl—I 

f«i5frtP(«t> 'xiiIhRi : 

# HI tftl ^arf Tf lillfl HI ^#1 fR?!3li=b It HI #1 
iW3lf Igltl 1#171#1171, llftl ^ lifSFTOl, 71711 #1#, 
# fllRl#l ^msit # #1 l)t d^OH 711111, HtRli, 77 ^ 
^dd, iRUTH, 'il'sf'jxl'Jl, llli HI # ■'5# 3lflR717RH 31IR# 
■jois# I 

■gtj^— T3 

THITI 3111iR71#1571: 

3111iR TlRtlTT# 11 TilH^, litfl1331I13militfelll 
HI HI H 71#li71, TlRIlitrlR ^JUl, HI litft# HR 
HI#!#, TlRtHTRl, l#ttHITirttHTl fRfHl (3117) 
■JHH11# 111171#Z # tfian TlRtHTR, ipi HHl 31 
TTRIHH, miRHlH, 3lTlH71it7ft71RtH7'il i'17'3RlHll#fgltl 
Htfl#tf7IH71RtH7R, 1J# IH HI tRlfT’! H133'3H # I 
urndT # (ill'll #1 fqfl I 

RflHt, 7#lHtH131'7#lHt: 

TlilH Ht Htfe H3 °Rd(il, l^Tltl iftl, 71711 SHtflfl, 
TlRlH^lfl, 3#m, miTtl, ifl, HFfR3Hlf, Hlf HITITHR, 
3n%Rt IH # 3TRpf?I #1, # fHR, ##tl IcR # 3Rpfl 

HHnt #71# ^mRlRHtlfl, #t#l# 3Rnfl#?IIHi#IHll 
HI TFgRR, H# 33 f#fd'4 Hf, hI” 1, TUHTR 'Sdul, nitrHd 
H# # friSlRl, TUmilTSll/Tr^cIR HI 7*llf#l, cftl llRiait # m 
TUmidHI/H'^dR I 

Rl# 1711 HI 311 , 3# IH 1rHT 1 # RIR#! ITU Ht 

TlimilTll/TFgllR, «l<'ieO HI TlRtHTR, HI ##, IH 17 
3#3, ^71 Ht TlHIlTll/Tr^lR, TTHllTll/TFgirR HI 

7*#H1, 31Ii^#il,it7lfH13111 I 

#H?rfd!3#l»l: 

3lfH 33 Tit^ #1, iiWHRitH, 3lfH 17 # TlfH HRR 
HI SllvRl, Hllfl # HIUIH, 31R717>il 31 H#, ^TRIHR stk 
Rt#tl fl^TIlH HI IRHt #PlH “iKsll I '31117 Httl 311Hm, 
Tlf^ ItRRH 33 71%T TlRtHTR I 

■'miPlltlHl 37551 #: 

STIHW^IH, 1H113R^3R#^"#^#^, Rr371337#H 
#'5#7,'!ftR#lrRRHI 
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#3f Tifuj^ : 


411^, ywmFJ 



# 3 FRT, ^Bl|^-¥tp; ##-' 5 ITlq i 

^T<rPT'^# 'J'JmNciI, <;J<2 M yui'Jiiqcil 'JfRT, SlfefrJTU’Jpra^'5)1313# 
'I'kHlfs^'l W (^t#=l) ^# 1WR, Wh'O ^ I 


■^TXofe-f#?#W ; 


<=titdr=i=h-yisoi Pi=biii, -qfm, suftci 

#5RT ^ ^ i4Fi% fraw, 

51 j, 5 hH (O'Id'HI #■ ?dT ff qiwfqch fRgH ftcbH I 'licrU'f ^ 
IT# TT^ 411TR'Hi^, 

*4# I <1hh 4IOl9nrl, 33% 41HI<4id, 4I*TT 43^1791 "q#! 

#f##r (■R1^3#) ^ 7T8fT 3TfiTCRiiTI ^f##! 


UTT^rTATt ^ T^TT 11 JC-J^HT T 

. 11 V n (I / -1 < I I (I -T -n IM 


TCTSr^ ^ I _l -J. 1 l^t T-i I. <.j. I I ■■ i n T-n-r -i-r-t- 

T^Vt'ii "^3 '-riN>fTnt ',!«-l} 


‘ ftVftrr-PT?- - 


fFTR BTfiTOiTTi, •Hidrq, ^Iqqurl'llqdl 13# 4tHi't)<rl'llqdl I 
T4I#f qrr Siqdsd'l, 33Tftl^ 33W5fic1#f ^ ^ - qRcicli , 
iTTW ■qr^Tq ■q#q, 13 # aif^qM, '5t| ^ H ' l^ituri 1 


4#nrs;[ RiyRlq<J| ; 


qi^, #t#t-'#qrT ■'^^, qirat qq q#q, qM qq 
77qiqr?T 4J51, qrq M, ^ M, #q qM 3iq^ 

■9#q, qq^ Trqiqjqpi i si^chlui qfqfciJiui, fgtR^ch ■^qrqnqi i 
(Radi y'ldiHl ; 

tRa'q, yiowH yowi^snsn#-?^, a7TqT#^#q?r^i3#fi!eciq 
331Ridl •fqfa qqr ■gqi qR i3#iqT 'Iqf# I fsTcTi I qRq^q qzn 'i qqci'i 
qqfqqr \ •jqiqqfiiq ■fq^m ■q# i 

W 15—75 

'31lRfl=h 33c|ch(n 41Hlqi<U| ; 

qRr'f#qT3?f#q^(T«IT^, a#!^ 3iq=bci 41H1 <*<u| ^#^33T7r, 
dx/P=dy/q=dz/r; qqqT ^ 'TT'ftqrWf qq 
#1qqTq arqq?^ <HHld)<»i,qqqqitfeqqgnf^3icr #icd 
q##t 3rfq^^f#fqi[row,^qRqTf#5fqf#,Rm ^ 'pikl # 
w igdld dilki # 1R§q5 3Ti1qi^ 3iqqR7qrfqqqg'# 
■qqtqnqr, qrq qtqqtw Twtqnqi i 

'qqTqqqr IRq^qq -q^ qi-roj^ qrfiT#?R : 

TqgTqqqrfqflTqr: ^l^qqIqR iiq i3;qr qr # 

•i#t#tq ■qifeiqff fq, fqqqrfTqfq (tjqr ■'^roff) qm 
■qiqr Tiqqiqfqfqqf i^ rHoq)<ui cCTTrrsqr-;^ Csqq^) 
q i 3,23 ^4(r1 H-KNdT IqmiRrlRa qi tl4|ch<^il ^tqqqq 
q'?"?! I #qqqq (srqqqrqqq) qqiqTir5iq#3fci#?rqf^?4 i 

#l3qeqq5 wqiqq : ^ fipTii, 4Tcr##t fqqq, 

■ iraRRl 'Tjq I 


TTiqnqi 3iqq5q TWfqrqjfi qq #3^lrq=h ■pT : -STTqqT qq? 

■’FR^-'fqfqqi I 

qrra^qqq^ (qrmqq) :qqP 33 ^# 3 iqjfqq#qqq,fsi^, 
qr?^ qqj qiq. -fiaqqKr q^, arqrf qr q fi l dlq qqr qqf w 
#%qqt tqzqR qfgqqi# AND, OR, XOR, NOTH# -fq^qm #oh 
■R qqrqi 137^ aqqra qqr ■qtsqaqqi# q 4 Riqi 1 qqiqqiq q^fq -R 
qqr q^iqqiq q^fq # qqpqiqi 1 

37fqRfq ■'jqM,, -fqRqq ijqf^ qqr qnq^, fg qfepiqi 
qRqfqqr qqi ■## ■'jnifsFfiI 

#OHirHdi R(3;Ri'i«i R03^i3ff#'qqi-^f^TiqrTfff7eq-g[gjj3f5f[^ 

yfqq I 


fdi^^Rich #TarqRniqqqtqrq (#ram) qqlqqqqil 


■qTf^i3#q7qiqfqqit; 


odisldid Ri^^iid), 'STqtfq, 


■ 5 ) 13 ; tiq^ RH4i-q qqr oTOR ^ ■qqtqrrq, tfqqsq ^ 73 Hlqi 3 » i, 

q?cq-3n## qt fqqraft ■# ^1wf q# qfq I 


Glided •H4ldi<'j|, 3iqqTqqqTq^fqn3; 3flq(ri<qqqfq7rHl=h<ui, 
■qqiF^TUlt qqq qq qq, -fqqq qqiq, fgfqqlq qqr 37^; TTqfqq 
qfq, ■qqqq qqr 37rw?, wPTqrqRi, #clq3^Rq^qfq^^qK3fqTq 
qR!f#’#f■q#■fqfq, ■?qHq7qT#'fqiq'^|qqT'?2fqiiei7tqr^ 


qiRidi 5#lRid<l 
q?qqq—1 

1 . ■'rM qq ■Ri^fcf: 

^dddln qiRiditrf qq ^-oRldil sfR qfqq# f#q#qqf | # 17 , 
■prqr qqr ■Piqr wq# qjqqiqiqi aTfqRqqqi (■qq##) 1 ^ 
qq ■#gqn, ■q;qiqr qqr qff#fRf^ ^qrfl qq 771 ^ I qffqqr 
Mqq#lRTqq7qfq?#qq (-l^qqrfgTqTqqqqitfq),-^q# 
qqfqqi qfq a#7: qqfqqr Tjqf qfq, -^q^; fqqqui 1 -cr^ qqj 
#<a(rii qieid I s.qdRtqi ■#qRq 1 


2. qTafqrfqqR: 


■# l#Hl37f ■# yRidd 3|R RidiPd, ti<S!H HfddQl a^R'fq^fq, 17)^7 
tqqtq,R3RT‘9?qR^^qqTq,77i7tf%qKlT3%fqqi7^fqiq3qT (Aniso¬ 
tropic) 3ifqqqr-^fq^##q,i3q7.37#lq (Uniexiai) qRq,qr7R7 
■srfqqTT, ■qqq, ■qq^q 371 ^ 1 # sfR 3iM'ip.w«i qqr aTRn, ■qqqr Tifqqqi 
sfR qq# qq ■fq^, 37WTUI 'ijRiqa, fq^qq, qq 

f#nT iggqq-gtqqqi, tM afR qqqit qiqHf qyqr qrq qrq^ 
y^lsid alR^qq, fqqifqq;qf yq,3^fqqjqrqrfRTSPq | 
qRhdii, ■#^qq 37Tqiqlqq | 

3. 'fqlRiqd qqr#: 

■#177 ■qqrsqfqRTRqqrq#-1177 TTqrqqqr# IqrT^qrRrq^ 

■qqrqf ■# qfq, ■fqqqig . 3 IR ■fgsTq# qTqrr atiRs, ttirm fsflRrq# 
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■'1^, W sftr M 3PIR) 

WR %T TlftW I 

TRwf cr«iT ^ - 3 ^ M 3#RMr : \Tt^i^-afq 
71^7, ^ TT^, W ^ I 

W iMlf TTTMT M 3rfWM : 

f^T9t srfMMT ^ MirMHI, ^fafte : chl4+l0 yprisid 
ciqi 'TftR 3R7*tT t¥«r 3#RiM— anf. tth. 'sfetMaft ^ 
^ Z ^ M fs'j|i 5 -i, iil’lFT-^^, TIM Ml 
a)Ndl+K Mcp «R=T, ^ M ■’3?! ^ ^ Wf M Mip I 
a<45'Rfli Rfw aiMT ajcFfH #frSFT I 

fcl^Pld TJci ^ 513 ^ 41^ I 4!Tdinr1o|< Tjcf iqp^ ^ M(d'tlK<=h I 

■5r?T H9Ft ; TR T# aiWai'tiK M 'ilcnict>K ^ 

aif^'hcrS'l ^ ■?T^ I 

34 #Rrf^ ^ 3rfMi^ ^ fgrf?M am 
ajHf!f ansnftd iifT^ 177 f4!if<?I'(«i 3?k aifMiM ^ ^ 

■JlfM^, yrd-MPcdd ^ I 

sn^. 13:71. (^Rddiiaif) ^ ^ 313^117 is ^ m 
arf^cjic'H'i 1 

fMl^ 3lfdyird> arf’MM’TI 

’IFT-’T 

d7(d ijif^cFl, ■g^ qife^M 'SM? "34 ^el-dlfcid 
cRH qlPqqO ; 

ciM ^pni4 im cR^ 1 # ijfw, in:?r 7^0!^ 

TRcRi w wwiR ^ ^ ^ lit ?nfMr ti 

clM MTf ^ M ‘TfcRl : 4 r afk coRUT, Tlftcn 

ajignff w gyff Mif, m 

Tifen aipM^, 'SRif -51^, aii').<gu| - 51 ^ ^ -gl^f aj^ 

PRM, 3RTF MT yPd<s<Rrld M71 

• aiPTcH ftliilUl 7Pt^<«l, UicM, li^T, aMMtMjRMt^Ror 
^ awif 7r*Tr 7i%R ang^, 4f4sR 'niflct)<ui, aiRra 7 angnf 
7 i41<^)<ui, TIM TTRif Mwaif M aij5r4ly, wf mtm, 
■^, arM g4 ^ 4^, Imi:, anwirit iwr ^ 

■RFlI I 

fMk g 4 Tiwrar : 4)—iTflR 

yN<rt, TRFU fMR, aifqq^fl Tip 14^ I 

wlRTraiF iTRTTR, ara^ g4 ^ ^ #g ttrIr 3Mf, 

5 RI Mlfl 

■'iftTltRI W : iR RRIr M 14^ RplylHI W, 

TTRlii, M-TO, ’Rj'JT g4 ■qfeftMt 14^ 134 1^1 


Wif iro 14^ 31^: 14^ iraif ^ arf^M^R 4ir 14 tift 
1^4 ■’nf'T ■Rif’il g‘*l«h ■^ift t4f4*iRIT, isM^ yq-icii ^131 3*11 7j4 
3>'5tf ^13T, iUf'T K'WK'JI alk RlfiT '3)cri=M4, MI^hI 

aik ■3rT#r -tf TSMMd I 

■gpn IMF: 

TRPi i 3[4 3RRpr 'sraif, angpf g4 ^ gMi, f4lw 

a?3if TI*IT fqRii'ii thiPdqi yfa4*l TRI^Rut cRIT l!»^di 

g“ii=h 3)1 f4f4*icn, cita nRadT yqi?, Tiq^qi 4 3i3if, anf^sR 
3MM ijaif, 3r#E0^ aik I7i^ aigspiRi, 4113)4 134 ukr, 
5hH«(i; yRaaT 3131^, 'lRi^ldci)| q)IIch<ui, Rqsl'Ji 3n^ nRqdl 
yqi5 «*Hlq)<’'i 'trmmt klRPT tafk, "air 3itT3r4 134 
di^iRid 4k I 

si^'difcrid 4? TI*H '^dSflRw : 

31445-41 Ml—313)R, arflMSSR, 42 qiPdPdol 713?R ^ 

(M- 4t. w. ga.) faff’s ■nfir, TwiciT mi 1 

yrq4i41 Ml, aig life, daaiRio ki, a^di yiq<n, "goff i?4 
MRM) farWlM Ml, SP1I5H4 331 42 Ml I 

Ta'3lk7'd 213II3, 31Mq, aiffaROT, 273153 , ^M3, fMUM, 

31^31, ki4Mi, aiPM^, laftpe iifiri 

■331 ^rfan fqq)i« kl5I3I, 313)1^ arfRi^Rl 33132^, 334, 
3?!T3r4 ?3), 31337 afl7 333, 3131? 313f4 3sF 331 anf^ 3131?- ; 
M3I73 331 31^ 71333 433 M3I73 7133, 3ig gM 'SM %3 
7133^14413 31^1 

313-3 

g33)3N4 4443371 

1J31 1 31337, 3)33 711353, 3133T 7ll313, 3)3 23357714373, 
iJ3f 3iff3R3 717331 W ij 14357 73l33 14?13 I 

3)1fifI3)l3 37133171733131313^, 3ni!41 yfdacd 33173 371 
313, 317711 Plan 3173133134 inilfqd 3)74 qurl M73), 31731331 
33 l33l73, 73 I 73 1331 13^ ^ 317313311 

17713 3H, 3171 331 ai373T, 71313331 331 71333, ^73131 33 

T3[3r 14413 Iksra, 3533 37l^ 1 
iJ3r 71533, 71333 ^ I 3333 , ^ 3 I 3371 33133141 3 I 337 I 

31731331, 73 313 ^31311 g^I 33 733*4 3137M1, 417 3^, 
3331171513, 31373^ 37kP3, ^313 14713 7l14l3 3*3 PHP%h3 
313, ki3nf3 Iksia, 3^33 33 3741 13513 , 3 I 33173 ) Ikal 37 

g313 3134 7^3114#, 3533533 ^331143313 311731, %73T41 
3*3 ai53 3573541k5i3, ^ 331 ^-^3313 3131 ailTFT 331 
7ra33 31353 1 3171 ■73ir3ca, ^ 313^ 33133l4131143711414, 
3711541 34 7® 1414, 734413 aNl I 3137371 27433, 3433 
1414, 3I3333 31534513 37l^, 313 3141 RTISFI I 

3f3 ^ 3513^4 71^, 413 ^ 33)17, arf^aiTM I113d4, 413 
3337 33 333, g^l 4 31437114373, 31(4-1^ 171513, '^313) 
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■?nH, ^ r<=WH snftrlT ^ 

3i53#racn, ^ -qfrm f^WTT snfeiT ^ 
r^wf '^rferr, 375 ^ 1 

■qR si^qRFr, f^c^ra cim ■qR, ycviN-^icii 

■ 95^11 ^ W7, *7TfelT, ^rd=h 
cfsqi Tsjni ^ 3#tWT, -^sijyiT m -qt^, 

75 ^ fqq^, qrfk^ ^rfeir, ‘Scfi ■=ff^, ’jPr i« 7R crar^-'^ 

SlftnjR, TJSIT ^WT'+iul I 

7Rq-'q3( 2 

: f^Rfiii, d^Fft'd), -sqsRq, -qt^ aflr 
1 . fwff crqvfNi ; 
wrat : 

TiFRit ^ Tjorsr4 : -q^e^, fz tt^i zi^, 
r[^ M W^\, ^ ^ ch'pbld I cfRI 

rffTi q-.diRd qqqfte ^ ^ sr 4 , ^ #^ 2 , qrg 

uqfew ciqi qifcdq^ ■^iFfcsf «hVl<i cj*Tf 

y'hl'y qq TRlq 1 fqroft- ■’Tq ¥# 1 , ^qKdl 

■^t FFcft cra^ qn wilqui Tjcj - 777 ^, qrrrfwq) -Rf tr 
37T^«7t Rtrot, 37^qR M, ^ ^ 3TRR7 WTTTt I 

fwfui : 

Rq ^ qzqq aflr qiT?f, q^q, ijtf 

f^i m. TR. qM t 37gqR ^ qf|- 

fq-f^tqil qn feiT?q, "gr^ ^pw, ^qyqddi qm ttrss!} 
BTRRqKrnt RTR^, ■^, qi?if ■g^ff ^ qqqRi tritr, 
qqqf qfi H<J-Hcf I 

wq qff qrpf qtqqr: qqq, arfqfq-qm, ■qftqqR, ^ 
qq Rpq, ^ <7qicrqqi qqr 'Swif qqq qq fs^i^q, qj^lq 
qqq qqR RqRT I 


qR% qi# qqjf qq RiBq, qftqRqr, fqwq tr q^^qq 1 qqqq 
qqq q)<,^ ^ qqrq i 


qq qq 4 lR?^lqtii ; - 7 ^. tJ)-. tr. tr qt. aTR. zt-. fqqqfqq, 
WT, qfqrqqr, Rq qnqq, fwrtqqqi 


^Hqqf -H^qq. Wm fq?^ 3^ Rqq fqqqq! ^qtfFRt 
3T8f?ITR ^ q?q, fqqkq qrt f¥qqf, qcfqiq 1|R, qif% 
qrnra, qrrq qrqq, qiNq. fqq^rq, aigqiq tr gqqqr qff 
37«fRqRT, RT fqq^qf ^fqqri q fiqR qi 
Rqqifqqqq i 


qrq ^ tr qftq^d fqjfTqd 

qif^ q;q q^ q#q q^ Rqnq Mq, ^#1, Rct 

qqddH, qqrq, SR, fqqitoR qiqitqq tr Rq i ql^q , 
Rf RRiTqfer, MHpqq l 3q^qd ^ %TT 

qqqRq, qqflfqcit, ^qrqqi: q;q ■qqqqq qq? q^t^unqfqfq ^ Ri^i-d i 

^ ^ qq, Rftqr ^ sqqqq, fqgt, qjft qqr fFftfq 
^sgfqq 3ifqqRq, 7^ qqr qii, (zq tq^), ^ qz^, -Rir?! 
qqr 3rq:qiqrq, qqdd qRqr i ^ qq qq fqqfq qci sr^^, 
qnitRpr, ^ qq fwfq, fqqqqr qquidi, fqi qMq, 
qqrer, fqr ft^qqqi (qfqqRq) i 


qqqqf ^qlPdqd : qqqpi qtqqr ^ ftrai-d, qqqpt 
Rtfqpd+ 37fqqRq, 37g5Rq qq^ qqR (^R7), qilil?qR, 

^fqq Rqfqqr qqr i qrqf qq qqfqrRq, qqr rtfiti qpf, rr 
^ R, ^ ^f|q, ^f|q (-clqifz) feqifq TJcf ^qqq fqqfq, 
^f|q qqR 3ik qq^ qq Tjqqfqrqi 


3TTqT? : slic.idri q;q 3|iJ<-flvi arqqr^l qidiqid 
4'41P'iq<l : Tjqfjqiq qqqflqr, qq qqR qqqpf 
^rqqr i Rqf^rr qq srwf^q qft^, qrTqqRqq siqqq, 
3TqqT, fRqqr, qiq qqqqi RqRT: qidiqid WTFf 
RqRT pRSPq I 


qqq srrqrqq qq fqrfq^qn, qq4 qf)' qqqq, i^qqiqvT i 
2. fqqm qqqqqr : 

qiqqT qq fq^ qqR ^ qqcFqr ■pRtsw 3757^ qq qRR, 
TWFT ^ qqq q?r qqTi% qn^ qi^ ^ir, y-^Prid 3n^ rr 
R qrq srwm, qqt qq 3757^ qnw 1 

q^qz qqqqq ; #7 tqqq? qqqq, rr, qpqtz 
'•TRI 

qqq zqqrq : fq^a qqqfi, ^qiqi ■^iriilqi, 'srt:, 
r'qR 3fR fqz7. tlRiq ^ qiq I 


Rq-q ; fq?H, q^ wqq qq tqjfqq^ 

qq fqqiq, qqpq qjh, sTq^Tqq qTRtqqq, q7'qlqH4d, 
'37qqqq qqqq, stcT: qqqq, sTpqqR qqi?, qqftq, qiq 371 ^ 
Iqq^qq, qiq snqqTqq, qqiqq ■giq qi® 37^?i|qq, qrf^qq qqif 
qiqfpqqqq-qftqqq 1Mq i 

q qq qqiq : fqfvifr: qfR, q'qqH ijuiiq,, qTTJqqqf ■ynfqi, 
qftq^ qqi siqfR^ qqqit RT, qqitqt R7, qiR5 qqi 
37qfR^ iRifriq! ^ 37crqq qq^ q|q ^ qiqr 3 r^ qqrf, qqqjq, 
qjqq q«q qq^pq q^s^q, fqqq 1 


,■, Hqrq q^qqr 3^7 qqR ; 
fqqfq, qf^qqr, qqqqrq, q7r4 sTfqRW, qq qi^, 


qq TTRqq iqtPdqCi : '‘pqqi qqqq qq qqiqq, qqq qqi 
q|3q^#q qft^qqrq, qqrqq qff qqqq ^Tqqi, qqiqq ufqqj, 
qqiqq srqqfqq, qq qqrqq qfRtqq qn sr^qiR 1 
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Ri'qi^ : Hiycril ^ ^ 3iiqs(<l«hdl :'^'^ 

ainf) witn, ^ ^ T’lW, ^ W ■trST, 

^ flO'fi ^«TF <3'l<^i1 ^ajcIT^ I 

■I?! ; ^ (cm, h<Si(ci, ^RctT, •igc ^ ?lf^RI, 

^[151 cWH («laR« 6 l =M «t)i<^ aroifel^!^' 3 = 1 ^ 

I^-jil^H, R'jiIm ftlSRT, shilci'h 3n?^ >i(a®ici, ^ ^sihRt 3*11 
3^313, SRdfer 3«1T 3HlwRd 3>( WT3 3iT (^l!i!^*l'J|, 
aron :'% i 

'ltd HWdl ;3iRorTisirl3%>r, 'dd (H^W 44(d33fe5nfT,3|5nWI 

3?T ■^TT3RT ; ffTO MsRT 33 ‘gi^T 13313^, 

3W, 5rd3l^1 % ai^Hfd'hl 33 3^ f33rRT 31331 

%3ft33f 33*( : MKMWJ 331 SNUTIKI ■#(! 3T 3lf333 

Rn^ict aflr (s^i^i, ol^di-f^w, 'Swrf W, 3133 'St’jft, 3iq«i3 
3133^1 

■3333 33^ : 313! 3!! Rtsw, Ps'^li^'l, 33T ^-3T^ 

^ ftR[i3, ■?3Tf3?3 i3?3l33, ^ 33 (^3tfe) 333R, ^33T 
3t3f>t 13^333 ^ •Pl33^l 

331313 TTPf : 331313 TlPf 3it f^Ff, (fJfKSK 5F3) 3533 ^ 
*'atf af3 I . 

3^ 3(^333 : 3^ llf^^ 3^, 3^ 'Slf^^R 3>) 1o[Rl3T I 
313-3 ; 33(333 ^'d1R3(l 

331 ■'jM : ’J,-''J ®3 331 33 'i.-''J^ 331 'Stlif ^ ail 353 R, 331 
313 35 t 315 f^, 331 3 (t 31^1531 331 33351 3 ?c 3 , 3 M 33 ), 
3313(335 331 3 ( 31 ^ 13 ?R 3 ^ ( 3 ^^ 133 , 331 ^ ^ 313 l( 
# 3 lfW, -^13 331 ^ 313351 

331 351 aiciTf^W : 333 331 ‘3313 3t33n^ I 331 333R : 
■ 335 ^ ^ 13513, 331 3133, 33-, '§3-, '313 (^(r<i<, 

33ilM35Fl, 'JJ535T3, 1313, 33 331 313331 35t 351311 

331 111133 331 13313 : 11333 3;3 1ig313 'ddlVN-iraFR, 
1313 afti 8(13311 

13313 ll3#Ri : 3lf33111, 3If3 eHf^ 35l 33 
3^ fpf^, 11335 331 313 353 351^ 31^ 3lc^ FI^ 3F3 
31131, ■ 3 I 3 I, 13313 ««ll(crt<11 351133^33, ^13 3ll3FI3, 13313 
yuilldFi 351 ai^m, ^ 331 33351 iRdldd I 

3H333d >^33131 : 3^ 331 3MPl35 313l%3; $i^l3d 
qil^ddci —^^335 alii 11^33313113131, lfl3lf 'gill 3313,1ft3tf 351 
1^31f3; 1ll31331351, 31cFf3 3333 111^3531 FI^^R* 

333 ! Tf ^r>3T|| 

ift^ HOT : ■^.ali.'^., iif.alr,'^., ^ 3314 , f^dli af^F#33, 
315?r33 alll^ ail lH y WM 3H '3Pf 331 ’JIf 31 R'KWm ^ 


ifr^ 333K : Chl4«bl<l 1^, I35153f, 35l*3, 3131333 %, 
135331, aiI3lfl35101, •^, 3c^ ai3335, 313531, 
t35, ai3335 1313113, ai3lW HH 351 - 53 : H1H3 I 

^ ai3fifl®2 :3N1 afrl'^I^if H'3^U| 3;3 (lldliui <{l43iid1'l 

^31^ HI I 

33f31Wl3 F^OT : ai3Hll3313351111 tl53l3[f333 313lFm3;3 
1¥35ra3,313113 f1^ ipM, Hpff, 3^ 31^ qlnfiFdiaff ^ 1^ 
331313 FOTI 3313 •JJ13f353, 3ig 3^, 31^ '9^ ■R3OT 
aiM^i 

3lR35t 
■SR3 33—1 
1P1—35 

1. 333«l3-1T13F3 : 

in3F3 33 333 1ll5F3-3313l3 351 33l1^ 3513 31H 
illRI^+l 331 Flk I3^l3l3 351135133l 351 '51l3j1d35 331 3|1 ot 
■ 53lf3ini, 3ini 35l 35l33f, HlPlOT 3353135, 1331 351135; 3l1ll 
331 tlOT 3H3l35-3l1ll 33l1l3i, iM -^3 OT SI^IOT, ^3f ^ 
I^IIH l33ll3, ^1313513 331 i11«i1 351 '^Sl3513, 13^ ail3R, 
M13FHIii 331 tlOTlH I 

2 . 333sf3-9U|lRrl3i : 

F^ 35313 (13H31 '^ld*l), 'FF?F 'SI3135TO '333, 3JH133 
331 OTF3F3 35l3l f 13OT, 33-3roi 35fei3l, aing-OTil 
«h(d33l, ^H5OT135l333l3313^'OTI35fe^3^^'3[^l^lOT 
33 3#T, 33113 333, F13351 3fl 131331331 '^13131, '33313533 
35l 35(331, 3H3l3H aq53^, 3^ 33lTc»ri«l 35^131, 33lf #31 
1^13513, 1#H3 ^ 1^ lM "if 333«f3 OTlIM 351 3OT1 

3. 33 3«l3-35^ 3313(3 331 ■?ll3 FF13H : 

35W 33Fll3 31F 331 HOT : 35^ 33Fll3 ■#! 131331- 
13^ 355S 33F# 13H31 35l 131331 331 '23:131331, 3550 
3313(3 ^ 1^ 333«f3 35f3, UlH/dH 31133iaif ^ 1#5 
31F 351 F1OT1 3fl3 31^1331-931^131 ^ HOT, 3?313 331 
0331311 

4. 351 '333# 

■3®135l3OTl3333#"?ll3331^13111'^1 ■3F31FI3'331'3#33F 
(#51111 3113^ 31l1#5 H3'FUFT’f ■ 331(331 351 333# 
^■?|VH«31 3^ C^##l1#i1fef51), -^##1 

anfl^HlHllOT, IfIF (■^1#1ot 1'^#5), ■^1#lOTl'Si#F, 35# 
(■1f3li)3)dH 35#), ■#IF1#F <^dM5llHaF, #3 (#lir#33I 
?1#51), 3(3 93lid, 'S135/9H1F (oijfdH Hldlmtlf), #ll3l1#fF3l, 
#2?’11II31 ?3!ii1dl'f5lfd31 #3R (fI# ^3Tt3R) -^<*11^131 
4g<niR«j, fIFF ("IhfIfFIIfiII), l5'S#5FlFF3lf#t, iHlIdHl 
ail'+)Rl3lRriy ¥3l1#i, •#ll1 (Adl?31 33311131), 


F13351 
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;jr#5tf^rqT Ruidi, (rlN^fi|ill #TftP7tcTO, 'qifHy 

y^'if(i'i!ii ■qairodl (^^t^5T^T7r#m), 

%c'il'’3cil' ^l4i< (■'frHffro '^dl'^lVl), (#%rR il,d«iH), 

"'3iWTO tr-lT^nfl^, (#fw Tt^), 

wfl^ #^), afH^Rriiii zr^Rlyi, fii# 

^^TTFS^fW) I 

1. ^ ■^iR^hl, ■^rfWt oH 

TT»Tr 

^ cTSfi 3TicR?RRr, ^ 31^ -qr^RPRff 

^ crm niiP^d ’jfir is<T^ ^jfjRTi, wi ^ 
r-IHRdfed ^ #3HT ff— 

(i) ^^Tl 


^ aRKiRtin^ igTTO WSR ■^raWd 
^ ^ ^«n ^ ^ RPifWH ■gRif ■pRRq ^ 

'4 ^ fddiW, ^ f^ fid did 

TTRtSRd, fddp^ ^ J^d'dffl, ^hPiR ^*TI 4delld 
Rcl P^’TTSRl W=Rd W*TT ddfd^'il fR^l 3R)|4 | dfpr 
Wr ^ fR^, ^ RPT ■Jd’ffDl eTZfT RPI 3R^, 

^WfRtT 'dd d?l ^]fdd?T, ■'Mldqi'll llel dit dTfldf, RTfl 
CRT RRII 

3. ddfdfuild fk^ cTqr ^ fdfksrm: 

ddfdfTir 


fklZd) W H5C<=|, (fl.sic1, k#ftdTT’’7, dldlPd 11*11 

3TR fkkR dld-^cticl nfdrdkRT ^ Tldd, fddkT cT*n fkdTO 
dRdl'ddni RdklRT ^ dd ddfdddl dT 'TldR I 


(ii) Rdf ■Jd’kR (kRlR); 

(iii) dlRdff k kRR ^SddRTcIT; 

(iv) dlRT kR«T ^ IRT dlftk«lkRk k^dR 

rIrct ■gdjfd cT«n dftk«# cR fkw, cTsn 

(V) ■^RfdRdT, sfRkRdSTTaiRWrfdsIkRRR^STf 

d) ddd^ K4y,'3idfi<. ycii'i 'h'l.'ll'RkFT'^fd-dlRfwfdd)! 

^ ^ RdlkcT djkr, Rlfddk cR, TRlfkdf RiT Rdd cr«lT 

3Td, did cRlf^ld'^T^rT, 3T3^RH clRT RfciK 3H'd;(d=hdlli, I 

WURR'/'R^ qiPl=f)1-3^^d, RHk ^ 1*11 3fid^d'+di; Rd 
Wdikicff I 

R. did. dd. (kgdd Rifddil wi) fkisR, dl;?d, 'rmn# 
RdPT, ddk ^ diTd cTqnjTT Rt ak (% Rwik kfsiT) dk 
ijfdddl 

dfldtldTRl-dRd k Rd RlcfR aiRfdl, Rd Rlfcldi, TTRlfdkf 
dk 3TRRTTRT, RTdllRdT ^ Rl^id, Rd Rldld aik oildfRI, 
fk^, difdjddi ddRlT, 31^ cTRT Rlfddk diRdikf k 
dfdlRrdTi 

2. Rd ddl, fkW cTdT RR-Rdi^ ^TRR : 

Rdf dk TJdT, RdfelR, -gdl RRRd dk ddlfdd dnk RT^ 
RRldr, ikfdRT, TRTTdfddT cTRT ^^Rdl ^dk I 

kr^R ; qfkiTdT, t rittr, dddi-Ri^ ctrt rr 
. 3R{dd, ardkdd TJdl/^ dd km ddl Wd, RRlkd, m 
' R'RdTT, RTPT feRT, RRR kk ^TRR '^kt dd d^, RR RdRd 
: t'd 3 tr ^tr ^jkr, Tjdf ki^ k dk dk ’jRdd, ijdi dd#idT dRk 
■d RIRdTR kk fddW, ^ ddf dk T§Id ^STR^' ^ fRk ddTld dk 
Wfdl, Rd RRdRd^ ddT ddktfkR, dk -gdRk k dddk 
■fit ’jfkdd. TTd (dl^llRd) kk kt (ddkd) Rsd, dt. d;. dk-1 


RdiR, fd^d^Rdt dldd, ikdfrdRTrdlR, kRtd kiaR, Rddld)<» l, 

3TCRR Rdf, RdTR ddl fddRR ^ ^dTR, 4dfc|<U|ld aTJdRR, RcRI^ 
fdddR dk 3TRdRRI I RdfRTR k Rdf cTdT dk kfw, 
Rl^ RR ddT Td d^RR RT fddRR ddT OdidlH I RTTd k 4dfcjfi | 
dtfd ddT fddld ddfdTRR RdTR iJcRidvd RR fRdTRdif dd fdddR 

4. IdR ddT rIr dlklPld)!: 

^kldlTdkwmaiRdTW, d^^ddiddTdfRfdR^^ fRRdTti 
kk add) dddkr, riir kd, kfR ktd, Ir^rr, Rd '^dR ^ 
dfkiTRTcqdT d^ RfR dcRlRd RfR dSIR, kdfd dkkR, 'SndjjddT 
Rd ddT TR^ RdR k R84 RdTT dd dRdkT, kTdcjfkdT dk^ 
ddkdTR, kkf, dkk ddT dldd^ ddfRdd ^ dfdkd tg RTdT ddT 
dRdd, SlTgdfkdT 3TTdR, Rd 3TTgdf^ kRldd 3fk Rtd kTkR 
ddik” ddT ‘‘W fdTk”l RFTd-dlTd aigdid aTdfdPT 
I 

ddd drR-2 
TsT^—d) 

1. Rd 3Rd dkd d^ 

ddT 1k^, dfdfddT, TR^ krddi dR dfcldk, RdRdcdTR 
kdd, aiTRcfd, dTIRFd Rd, R^dld kw, dcdlR ^ fdddd, Rd kdR 
dd dRdd, Rlforf^RdT Rd, Rd 3Tr£3Tdd arjRR^f, 
aitdR '^k:—(i) ■fdRfRkddkRlRdT, (ii) gfddgkRfRdT, (iii) 
aigdlRd, kfRHJci ddi ^rr, (iv) argdRR ^ (y) fkkf&Tddi 
3lfkWRd I RTfdR ddTRT ^ fRRlR : dikN Rd Rfdfd dd dBd, 
kgdd Rd Rddfkldl dRd I 

2. Rdf dk dil4 RlRdT 

Rd RfRdT, kr^rfdR ddT RgdRR RTdd RR RdpRd RtRdT ^ 
aiTdR, Rd kdlddf ^ Rg-d^?dfR iRddR ddl Rd dktd fRddd, 





i6,2011 26, 1933) 


407 


*fFT 1—73^ 1] 


^ 'SWt TJ?? #RT 3lh:3«JR 

3noF^3?I 3T3f^fe3iT^'^, 

Vliy'FN 3ftT'3=T^ <i<2q '*>l41 


IV. 3ik mlPnfd 


^ I' ^l 3lt5Ft, -TSfr^OT, TP^, Trfa^ 

3«IT 3PI "#11 a^h: wftn, MRmI'II, ^3lt^; 

■im 3^k 3T3TO 3>t afk ■3'!^, 3»t WT, ■3R3 

3T^«re*raT '3^, HH+Hd 3f>T'HfW^'?IRfW,'5FT 

TK^’l alk 'Ji'i*i''iii fqq^n'i'it 3PiR tr ^K“i) 3iT 

ftRh, ^feiRi aslk 3 Pt 'an<jfe <= 1 *, <ifeiid 

33r ^?wi, ^spRfeir ■ 9 ^; ■?«nf ■anwiT Py^im, vinyiRsM+l^ 

yi’^cfl^ 3ii'h<rl'l'? ^1^ 'aRRI3n3lMMt'^'3T*itR, 

3RcRS!RII sfk ^ychl l)m, fJc^^^ITR^^'SR HH4b <i|’Tf3i'<»>J. 

■R^8inift afkaTPraicT^ 3ii=h'^3iT<i4<il'i 1 


HSMsIiHI afk '^^Nt 3>t M|'i«hl'h'i.“i M*Rl<<i( Hll'b 

T-^RI^T, !<IddH+ 'R^, "Hfe'b Wi: 3?k 'RN 3«tT 
3 m 41R, Rttyui yRet, ^ 3fk'3R3ntR^k«1 HHIIhRI ■'t aMKH 
alR RR-faR^ ^ witR I 


iiirui l35nR 
3RR 1 

RFr-3) 

1. aR'>^ctO 3?kT5^: 

(3)) 3?T 33? ^rffsRnr -q^ 

i j.Rl(rll^3l 3ik yldlWlH 3ftT 

«ii^«fl<RfcriRi afR \f«<<ci; !iilfi«i, ^ii-silan, ai'lPi'hl'<il<.i 
d^-i i ^rR°hT< ^la rrMi I 

(■®) : W, #iR3>Tf5RTO; ’^ilijlfiURR 

HHlf«ft3R Rrll^itfSRR 3*11 (HlvAPlRi RIRM 


(R) MIR 4 RI : ^ 3«IT I 


(R) ; RpRW, W ■3R3ft favRlf^R; 

■SRRT Mrar aftr -jr^iT Rwh; ail«ftf^i 

#( aflORrlRI RIHM R«i I 


^ ^HRFR q,'=( 'jiIr'I—’Jti d*Il Rud ^ ^i*I dddil 


(^) : Q.«-=i!l<« ^ RIRTR ^ W 

MMIcI) aiidyrH; ■RFRI I 

(^) ; ■?ft#R afk Ryu^dl, MTcrildit^ "ff #53- 

Mq# ^ (#Tt«iRl), #1311 (#ftfeRT) 3«IT #3i 
(f^ipf^^Rqi) # «ihh 3«n #q3-il i 

(31) 3n##§r :?F#fw'^f1^3i5nT3?kR^#f#n, aii^M 

(#Ti, gqi i^) ^( iRs 3fR ^sRR, 

9—21 Gi /2011 


(#iT, Ricrq^ 330^, qq#, RiRR# cf«n Rra#) 
l#^r 33 ?RRIT<3 #t^ "ff 3R#3R3 W wM 

Riwi: #t^ ^ -Rl-##!#) -Jf wnf^ 

#1331 

(^) "RlRFfiT: 3T!33, wr, did-d ftRiq^T; 

m^di dqi ylRiqi # yiRR ^ainJi-qi#q3-i3; 

Tf ci«n aioRrach I 

(3f) •q3ni#SifHr;3m3,?q^,RR3,f#qWR;%^3RI 

# "RIRI^ ^#3 dqi #q3-131 

(3) lildlqjr^ oti q^niRiqi 

# ^RTRFq ^#3 3*n '^iR'l'J'd I 

(3) 3 I $RN : W3>, ^?5ra3, RR3, R^RH I 

i'S) 3iT 33;Rq, 313## t^RTR, 

^fjNcnja<^| I 

(■?) >#n3R T3Ft; w1^ R ! #t3?qf3;3itll3# MdiRWidl^Td 
3«nWR3#3iTWTI 

(•<3) T3#3f ;-Rf#ifqiT-31Rq :3?^3ig^R33qi3iqra3l 

(3) :^<R«nM3iI3^; d'd Rl-qm (STH^qi# 

WHRiRrI, 3#3q# WdRlft#, ■RTTRlft# 3*3 
# RIRR 31#3; 3P3; «|4I TifR# 3*3 SPI?!#? 
ddlH cb<^ qidl ¥<3 3n t ) (#^Tifq, 31353^3,3333 
#s?, 3lfqi3^ Tifq, SRSRRR • 5 R 3 #iT) 33 I 33^1 
aRR^SRII 

(3) 3#33it3nP33t #3# 331^131313?3>13f3I^ 
3RR 3?H11333 3*3 ^3# ^IRI3 3T53; #3>l<i1, ^3R3 
a#, 3133 33; 3333 #1, ^ 3*3 WqR# ^ ■Rfel 
RR«3l(l#I;'J^-3I33#f, RRd'3) d3l ?II^R<3i (33® 
3*3 333) 


RFI-® 

I. miRR«iRi3)1 : 

(*3) #3RW, ■^t3»5R333 33>,'!ft3■ 5133 3313, aii)#3"TO 
3*31333 3 IR 13 ; RlRl#f^ aipPT, ##R 3*3 ^ 3 ?I#I I 

(•®) -RRfse!; t*#33nt ‘rfd#!, RR^d R*rV3;<«f I 

( 3 ) # 33 # 33 #OT--®f ¥3 ® 33 , 3 ^ 

'flcndiRt, 3 ll 33 >t;'RRT'?*l 3 I; 3^#33 (' 3 I 3 Rft 3 t 33 l), 
^Rl # «( 3 # I®T 31 # 3133 ■33333—1#^ 3 I# 5 ft 3 
33331 

(3) ■qqfeRuj^-^tapsftRROT, 31^313 3*3 # 3 R'> 3 ® 3 T?^i# 
•gRI313 3R3i^ tt3»*3RI 



^08 


16, 2011 ('^Jl 26, 1933) 


[ WT I—WJs 1 


ii, : 

(^) n^@<5q5;ls'i, ^N-ii, 

ST^TO, yii'^icrlH, STwi^ I 

(n) 

^^4)1; 'ilH'nal, WTSift H5^H, cffT-a(l=h, 

yimf^'6 oiiei^K, 31 ^—Bi=h<;=n 
rW4)<r1^^'fJ*IT''T^) I 

(tt) -arMfeRTFr, sif’TT^, 

R''ld4)lfc^'lnn, 7ia5jH<=b cfSTT H^qtiyW ^ I 

(^) U|U|1 odc|^R^3TKiPH^M*^^l 

i 11. ■giP^ : 

(^) TT^Hd^stl WR, HI'tIH, ^l<a “hli MIcrlH, ^l9i<l 

#q w=T,#fiiw^i 

(^) y'jbm^ gg tn ■^, HriR-Hi, 

^ Ttn, ^*n ii:^), 

Tt^sqrtT) I 

(fi) “q^aff w^T^f^^tPi, (tc#F«w) w 

cd^d-, «t^id«6l, ) I 

(■^1) ^ ^ ■qmt ^ (hi^Rcti, ■qrgfwn), Riwi 
^ (gr<+di?n ■^Rra) cr*Tr -qieici ^ 
afJM) I 


iv. ^dyiferaft: 

■>mf ^ aiRtwrrr: 

wi?B, ^ qR'Hi«i alR f^FT^, fwsff 

■qpF-'^ (g^ fTFif 1*11 Pso'iqf ^) 1 

V, 

WgW WTTI 

(31) ^#1^ ('d. % giT., TTH. i igT.) I 


'si^q'qar—2 


dFT-'SF 

i. 

(qn) '-FtflTO cf«n <F)R!I+Mil Win RfM, 

■qrfzr^nRfqt, ara^oqt, ^juRran) 

W (nisRl<HlHi) ^ w-q-ii 13 ;^ ■qiT^, =hirsfi<^il 

(qrog^r) aik m g^) 1*11 qwgpit cN, 

)FRp'qfcT I 

(®) ~ii. gq. g. ■qiT'^rrzgq 13 ;^ "rTs^, gq. g. ■qit 

^Rid^Pd, ylild, aig^lsld cf^TT argRly-i 


II. 31l^dP5!ldi1 : 

(^) ^ qRqqr ri«Ti 311 j,oiP?i^ ^ 1 

(H) •^RlP+’<ni, cI*3T Hidd PhO 3T*1I Prl'O 

fq^rfFIl 

(■q) d!?iFTfd i)'-s<dTq Rptr, g^rqRn, w?frii, y^n'idi 

PddrHt, Ri^ w qigf ^ 

aqigdfwfi 

(W) adiRdcfqW icMRdtf'iTH : R(Pt)<“0 W*II <l'Hl'4pt=h I 
(^ cRT^, ^ ¥q Rf k^dPo^H cI«fT 

^«Ph 4«, ii-H^Pdw, ^rtM^, 'if. gq. g. ^ 
31*37 ggf ■qrift (Rnsici 31 *-ti 

PsbdlM'^) I 

(^) 3i)3T*ng-^fW^'^RlWIl«F#d3ir’l^^ 

('^) Wd TTRSITT^, d'Jillddi—rdW*l>'l ^-Id ^ ^^Td 
tTdl 

(■^I) tiiiq -dldlH Pddidid, ■^. 13^. g. Pm'K fyfd'i I 

III. : 

(w) dn I 

( 33 ) y i SKpdcK grnr, pdchOH R ddjRdrfH dR gfRdlT, 3Tg?TW, 

■MgTrai, g*iwRi ^jirRi i 

( 3 ) dld i w d*lT didiwldil’jl, '*it|', ITgltd*lT'qpfg'^f^^TO I 
(3) -sllddR pRq, ^ an^R-qfRlRd^fdfRsf31RWI 

(■ 5 ) q^iglyld Pdtiqrqq 3i*Tf yipyidl 3 it Pddi^i i 

IV. d'ildx'^i : 

(^) yipui^^lpdd-; 'dHId'dt, aid<l'>^d PddH, d^P^PWcW I 


’IFT-'Q 

I. '^myWd: 


( 31 ) d)Nl^isP, wait, PdPq^, ■^rM, araHt 3 f#, -gferdi 
sn^ 3 R T3;d gRrar i qRra dm arogm mei, 
a3TR,dR^T^i 


(33) 3 eTT^gf[RT|fR 3 Td»F^^"dm, aqrd^Rdnm, d*d 3 riwi, 
aiTdRRFroft mrPFTRRRFT; trot 3*3 PdRldd; g. 

z). if., 33 R 3 g. IIIT. tR. ITRR TRddT 3*3 *^333 I 


(3) 3r3Rl33pdOT (T^<r?33m ^mfd), %Ti?RrOT 

3*33nRl 


(3) 13/3113 :1^m'^3rd3T3*3f3r3TM*T3i, It-g-lRfrilgPrH 
331 R3OT3I, PdilPqd 3*3 3R-l3,-dllH I 

(^ iMRfdR: 
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II. chiRt*) 

W w=n^T^, ■rrm'if w^i^^“3nT. 
irg. <=hK'b f5hi||-1^; 

i 

(Ti) 3Tra#^^«n^51^■3i?3n^CT?iait’ll 
cCT frWT "if ’jfw I 

(^) it#l^ : wr^^lifMt, 1^, 3Fqm 

w aihi ^’jfw crar 3ra#^ 

(■^ 1 ) •3?IK, %PT cr«II ^ RlWf; wy<"l 

ftwii 

(^ ^ WR, 'h+M >)(s(iAn ^ nti-siiRiRT i 

(^) ■=^, dBl'h'l 3?#T—dlj<*l Ml-^a Sl«fl 3Rf-TPfHl'?r^C"!; 

(■©) Tipm-£f-?f^ 

(^) gwl-i I 

(■ 51 ) ^PFI^ «t)il<J'»i1, ^ 'tiOni'il ^ ’jf*i«t>i I 

III. : 

(^) ^ SiraWT ^ PlRf^l'A'i, 

Adli^Rlill; Rl+W ^ 

^ ■^f ct)'^4)’l fulfil 3ini w ^ 

STWR, STRPin^ I 

(i§) ■qtotRi cWT Tift^sN 

aii^ojf^ I ^?iWTO, cr«iT 

'hi*lid<**( ^ <i<j^>iiq’i, cI*IT pK'Sjyidi, ^fe, 

t^[fe ^ ^itfw TJ? 5 , ■SRnr, ^= 1 #PT; 

aiT^ I 

(fl) am^ aUfFCR^'^ll; Ml^ ^ 4*1HR<«I, <w)pi'l I 

(■^) 

''lfifiTC-2 

(^naxifH^fl2o) 1 

('^) Pi^Rw^ii 31T*IR''IT'^ '»ini^fl ai'siP? 

#T ^ altr'3^'5151^’ft'3F11^ I ■?tw ■3wfta3ltf 

ai^ft 'iiw aii^R RNd i*)H 

aftr RRi-dd ftfci ft ^ ^FT=n ft’ii aft? ’ift^ w 


(^) iiR y<«hK^Traft Rbftl MRcO^tnlNaftsRiTft^^ 

■qr ftcfrwi^ 3 ft ftt 3ft ftiift fij; 3^1^ ^5Tftag?i^-ftft ^ 

Tg«ira3T3ftft'?R^3ft dc^H ft®ll 

3H^*nft'^'^ Mr<JNRfd Rtiill ■511'^r^tftW'R a«4)l Sj-iif^ui 

31R?^ t in ft’Tt % 3^ ft^ ft ft ■ 3 ^ 1 ^ 

tftnftft ai^nftn^3iff>nafti|obK RcriR^n^f^iFnfti 
(n) fttft^ai^ft-?TEiMftftiR'?W)Raft?^^^3?iftt 

fHyRkI M< M«W>'|iR ^difllftin i|R tK'hK «b1 imft dysbi =»il4in 
aira^ ftftnaRiF 3 T?r ft ft ^iWR ^ m ft ^ wft 

tm 3«cb14Rft w ft) aiiftsi ft) < 4^1 y<=bd111 

(■q) ft^TR^ftft^ftftiH^^^3Tqft^rffti1ftftt 
aftq^fttftfq-^#ftft^aft%)=bi<) <j>m1 yi’rg (i§) (n) 

ft ar^ftt tftftt ft ftftr ^ nftn ^Ricn 11 

(■^ ’niftn^ftenftft«i^aftwftft)ft^ftiT'HWH, TFq 

ft aiftn’iRn ft ^ ft in ft ft^ ^Tjft11 

(^) ftmR: 

1 . ctiPiy^dHHH :Flft 8,000-275-13,500/- 

2. ftroftriRH : 

(1) ftwnn 

3nft 10,000-325-15,200/- 

( 2 ) 'hPi®d hj(ImPi*6 Ds t 

^ 12,000-375-16,500/- 

( 3 ) 

^ 14,300-400-18,300/- 

3. ■^3l|J7'?ft^ : 

( 1 ) ^ : 

Wf 16,400-450-20,000/- 

(2) anR-gigi^ft^ssRr/^pgi^ft^^: 

^ 18,400-500-22,400/- 

4. 3lftl ft 351 ^ ft ^diHid : 

( 1 ) apR BilwHci ■ft’P-'^ ; 

■nnft 22,400-525-24,500/- 

(2) iyRiH<n waa'h :- 

■Fnft 24,050-650-26,000/- 

■?RiT-wt nr ■aiift fftii; ir^ srftft ft ai^yri Hft it| *1x 11 ai^^ 

ftmi 

iiM?[Tft3aiRq^fttft<=il cbPiy^ldHHHftW’Tftftajk 
3ftiiM^iRfftn^ift aqftftft wiftnnnHft 3rann?rft?i3in 
ftcR^feftfftn^fftftft) arjftliftft I 
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1955 

::trtl 

(^) 31W1?I—^ ^ ^ 3#1^ WI-W? ^ 
3)1^ ^ITTcik^ (31^^) fWira^, 1955 ^TTlftlcf 

(IT) -qlT^—’TTT#2T ^^ arfq^nM ^ 

■qTpj--HTP7 ■qr: tt^sri arfe^ ^Kdl^ (sTcte<l) hR^>m[ 

•i''-)Hicidl, 1954 3i-ti*Ici yiKi sl'k.O nR'q^if hA ^ 5=ti 

?i 

(^) —yfcl^ilRldl ^ 3TI^K 4'(. Pi^'W (ViQ,^ 

MTTcitq ^ ^iwr ^ 3Tf*iraTt, TTim-WT ■qr: wtfer srfri^ ’trtiRt 
^ fwn^, 1958 SKI sJilRiq 5l^tl 

■qftf^-3 

(tfe^lWTl?) 

T5*~Hlqqiil ^ i?iKlR=h RiRi'qq 

[■^ fciRi'-iH Riq.il'tilRid Rtiq.'dlcl'taiRh 

% iIq '3T^qR WTT TT# 3T^f^ ^flKlRdi '?TR ^ t '^TI '=T^ I % 
Mwt WTS2T # 4TTTf ^ feti; 11 RiRf>'wi 

^ '»TFT! ■£[ aiNlf^d ^ -qmiTft srsrfc^ »tr-i ^ ^ 
tfen-Tnftr^-q^^T^ (ir^^-^-'qtt^) 
tTffcqf^ t, ^rs=hd ^?HI fd’tlfRd I ^-II Rl^i^ 

tfermifWqtfw yRHPdd ^Vii I qFT-ii 

^ ^ ^ ’gsR -cnct^ ^ 

sntTR -qr: i ^ T^anrs;!! 

qfr?i 3 T ^ frrt^■qq f^rarr "sh widiK ^ ar^^HR 

1 , RiyRfd^RiR^^ d5Tii<viii^'^Rn<^<F'<l fftr 3t41<cjK 

■qiTRHRT4-. 3fR :jlRlR<iR 3?k^^ ^1 TflTdRdi' 

^ ■=! ^ fq^ftcT ^ ■^^rarj^ WT "^*11 ■q?^ ^ 

I 

2. ^ qt^—■jiFq ^ ^ "Ei^-rf tj4 ^ 

qi# 25 RhdlHldT #T-qfl^ 3 Ut1<^ ^ 4 ^ 

14 I'T'idlHld.T q<rl^ qit q^8iIT "^f y+i^oi yiRI q^nl gl'il I 

tiTCi -qT^TK ?Ri I5T -q^w qrt ^*RR«Ti 31^ qrt 
■Mqt % WT»q qft^^ Rr«T-Rr«T ^ I 

qsid qR q? 3*-4 i^{ ^ unRaq qpi ^ hRuTh w 

• qq^ 4M<Ki <44R*id ^ tdq fdiqr qqr t, 

■ i qr Rqrftd WT #qT ^ qqt^ 3THq^ 

-:=iT I qr qtw ‘cf Rqftqci q# ^ qidT t ^ ^ ^tRctr 

^^frfnrq ^ 'rtetr q^ qroftq qq "qqq ^ qrq ^ 
1) ri^rnr tg qqlw ^ qq q^r sfR arqm f^ qrqqr I qfq qf'sq: 
id£j'q^iqqiT«ra/q^^'^f3RTihd i^difqtq^wqrf^Tf 
•jqftsTd 61') qq sfR srqRT q^ fqqr qnqnr i 


3. (qr) qrrqtq (qT^-iR'^qq ■qfw) ^nfq ^ q°fl<dKl q^ 

3Ti^ qrs; 3Tk ■sRft ^ tr ^ qrFR tt^t ^ qR ■=( 
^PsqRq q)^ qrqr qf qra ijfe q|'!' 1% q?' 
3»Tl dqiil qf) qt^ ^ qri-q#! ^ qq ^ ^ qr^rr 
qiq^ ^ srrqrt qq^ arfqqr qq^ qqf, oqq^ ff 

qnq i qR q^, qrq 3^ ^ ^ ^ ■cf fqqqqr ^ q) 

qfq'^iRqq’^qRqRqTt 3iPTqiqT'^TTiqTqifwq3fR 

■grat qq irqq-^ ^ i ^ ^ ^ ^ ^ 

qnqRqR qit Tqrq srqqr sr^q^qqtfqdqRqr i qlqd 
qq qwft^cnff -si# qq qqq-^ RFqr ■qrqqi fq^ 
M^rtt ^ qFT-ii Rr AP^q^d ^ 
qq^T qqftqq ^ ^ f)R?t Rq quRt I 

("s) qTq3RqT#'^'iRc^fdqqTq^qTqqRqTiqRfdfT3q 
t q^ q qcR:^ qr qrijRqR qrt ifqtqTR q# 
■f^qr qr qqiqT:— 

qrq ^gdiq 

_ (iTT^qR) _ 

163 ■#.qt. 84 ■^.qt. 5 ('5^^ ^ Riq;) 

150 -^.qt. 79 ^.q). 5 (qRdT3Tf ^ Rpr) 

sT^Tjf^ qqqrfq^ qqr qRraT, )qiPdq1, 3Tqfq^, ilqidq 
qqqifqq), d Id ql, fqfqqrfqqt, ^qPi*il, ^qfqitqqr, qqqifdqt, 
qrqrsff qqr srqqrqqt q^ qjqRqrtt ^ qiqR R tqqqq 3flqq 
qrqRRiqiqqiqiq'frcnt, qrq^'^'^^fdqqrq'^qrqfqqflTcT 
qiq^fqRfdfeqf :-- 

^qq 152,5'^ A 

qRdT _ 145.0 •^.qt. 

4. qoTRqqf qqqTqfqRfRfiaqRfq^qiqTqiT^iqf stR 

^ qqR Rqr 3flT qq qiqqn^^ (^T^nq) |q qqTR qqiqR Iqiqi 
^siniTn qqE^ qiq 3iTqq ^ it 3R qqqri qqp fqqiq qfM 
qr^qilqqiqiqfqi'fqRTt alkR^qcqq^iqff^ 3TqT%Tftqi 
(isi 6Vii qfkqq^qf^, pHU4Pdqi,1wq3^qR^ 

■qrq qpt ^ I qqqit ^ q# ^sfiM qrf^ Rr ^ qq (qRqq 

3TT^t¥) ■glfRRdqR (3q^^) ^ 3Tiq Iqr^^^4) d{ sfR 

3TT^t ■^^qte Tf qrqi qiqriT 1 

5. 3*41 ddR q^t i5idt qrq^ qn cRtqrr 1¥q qqrR I; 

3^ ?q qifii fqrqr qR'i; qq^ qiq sftr qqqft 
’jqRfqT^qrqrqqt^ iqfRqrt'siqt^fRiq d<6 ddiqi ^i^l'ii 
t^qt#3fRqqqqqq4f%qTq '3iw^ (^ftqqr:^) ^t¥q 
qiRff (iqjqRtqrqqqq) 4 ^rti 3Tk q? '+>!) qft 'SRft ^ ■M R 
qfR qr qqt sTTt qqqd' (^ifRRd ■#!) 4 it i Rr ^srt qrt 
^ fqrqi qptqr 3lR q^ qirR qrq qiq^ Rqr qiTEtqi I Rqg 
|q qiq qq «qpf RiT qrRqr fqr qq^ qrqr qr qt# qff 3Tt^ q |qn^ qmt 
qif^ qRn 3Tq^ WT 4 ?q q qrri; I qq qofRqn qrt qrf qR q^q 
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^ fci'i, *li$l '41^^11 sftr *1>H ^ 3?!^ ^ 3l[i|«b 

'^<r1l<^ R+li r+ill viim'll 84-89, 86-93 3nf^ 

Wf 31IS) ^ ^ f^ Ct^) ^ %'=lff 

^viTn'^Tf^i 

Piuh 'J«f <^*+^l'^'=IK'^^3^k 

■01# ^«IRI ■=IN^ I 

6. BHi1<o|R ^ c|^ 1# |«q| vj||ijJ|| aft^ ^ycbl o|«^4 f^ciflPl 

^ R«» i j r^qi •snw, 3ii«t 

=b<HI ■^ll^M, I 

7. <s*-h1<a'(i<.^ '»ii'^ PlHfdRdd (^<i*jl ^ 3 ij*ik'^ 

'Jiiw.^il I jjc^'h mR«(ih R'tili 'Slip'll ;— 

(1) CsPRcT)—f^'dn^31«HHdl (l4«Hl4rd<a) 

^ W W1I% ^ 3ira ^ WIFT TitfelT 

^ '3ii^<Il I ^ ■i^4)';qR ^ ^'ini ^ 3lM ^ H<n'nl 

^'11%# ’ft W»J ^ KHH -iycfi 3Pit»q 
chi <iHl<qK '=h) 31^1=1^0 ch<, Ml '3iii<,'(i I 

'^i'l 'bI '»ii^*|) ><'=h 'fO •i'»i<^f^ 
3^k<J«^l ^'^l<^l<*'^W^f^ 1311^31111^ 31^ 
'sHH.'ll I 

(^^3nf 1^) (ft#m 

(«f*i<i) '^rnt 1^ ^fs'h<n 3 pt Ars«t>ci 

yif^'nlO Si^l ^ R°hi4 ft)'ll '^iik.'li 3 i!< 3 «h) ^Md «i) «(i). 

^'4»K»)!|!H) 'Pm ^I'i) I 

^®ll n't) ci'h’ll'hl ^5(1^! 

RHlcrfRdd :-- 


■^qit'd^ 


3T^ 37ni <si<.i®i 3ii<a 

37^t 37n^ 

'wm 




3Tra) 

(<3^ 3if<d) 


6/6 6/6 

T^5 

*15^5 

f#q'5iqiTi:q)T^wqrqi#qjt 3i^dRi'^'qf i 


37^ 5^1^ (STlPrf^) 






(1) ■'1^—MNIPh^I ^ 

"i^lff^ 3lk ^ R<i»i-|:| Ml ^5IHI 3ui)<ci|i, 

^■^tHTRiRr 3PfWI ^ f^ra^ ^ 3ftT 3??^ ^ 

^Tpf^^lrRH ■'IT STOT ■'1^ ^ TTMI^ ■^ cit 3(4l'<< "Wil 

Hl<iirH<(l hR^iH (Ri^“S<. «f6<i)-8.00 ■fe 3 iRR) 

^ ^g l j, I - gl^ ^>|| R RIT ( Rl(^u^< TlP^d ) +4.00ft.%3lfM^ 
d^T 4ldl "dlf^i^l 


VIcS 3ufl<i<!|K ?l| *ll‘i)lsHl#^[nT'>T 3l<Jl«l 4i«)i''5in^tit 

HiHdi citd RlRi't «tl4 ^ '3iii<‘ii '5ft 

«BtnT '^■RratpRn tRiRR^ % ^I ^ ^■RRrar 
(IMIW'* ^ 'tft ^ ■Ejtftcf ■f^RH '’il'T'ii, ^?Rf ^ 

3PT«lT'ffe'TPE«FSit 31^^’'5^^ I 

(2) ch ' ^fq^ d ;—(^) M^Ti^'^['=f5RcFtT3irg31I^?q^ 

#Ttl 


(15) 'ft% ■^ if dlRl't)i ^ 3ijtli< 'Tn !lc^^ ?IH d-o^di 
(IRR) 3j[k fdHdT (#311) i(S ■£( ^ #5^ ^ IR57 

( 13 ) 1 ^) 3TI5iRTRMTf :— 






3T5r4d< jifs 

fdHdl ^ 

1. #q 3iR 4«fldqiT 

i6'q5te 

16'qite 

2. SRq> (■##:) 

1.3 Ri. ■qkr 

1,3 ■fq. ■q). 

^TIofTR 



3. B^^TRFf^n^ 

5^qni5 


(”^) '?T^, *5^ 3lh ^ sTOrft stk 

chQl< % 1 

c^ 5^1Id iftB rfe^'^^hFlt <3HycK1 rlcl4 sfk 

•3Tiq)t'Tfif#'r|fqi5iqi 

qn?iTti^^f#R 

qR ■qrq qj# f?TO 


f«ird3.«n wh^ii -JimMi ^Jldl ’1ti35i’ 

■5ir5#TlT t|RU| d'MI l^fva ^ i qg i'^T15RITtl<^faH 
6^1^ iJIdWId «Mn^t3^3l! ^ Rm ^ 'dM <*<HI cilRiHl 
f I '?I5> "RF# ■^ ■3i«t 3Ull<i|H # "rf i«FTjt l?3fr '#5 
5iT^ ^ 3#Tq "qM ^ 5t '1^ I 

li“H“il ; 'ii<.d1*l <H ^'ii^ Ri^Rid^ Rir Rl'^H 5>T RlH 
i)s H<if'<i ■Rpn 'JiH('ii I 

(3) ^^(■#r53nq;-f^)Tnft'^3if^f#3TTrgQ 
f^5r:5#?R^rsT51Hl^^#'#5#qni37ft I 'd'4 '»IN 
qii'diiki 3iyd)'i'4H'*'5iTiMftfcR^^#qRqi'fl (%te) 
qrl^fRd fdtqi’srRi^qif^i 

(4) T^Nt ('ii5<i«!ii^'''^^«)—'b«tci Rt^l HHcil 5)) sJl'S4)< 

#5[ ^ Rrii( <*)^ Inqd iJ'' 44 d'^ 11 ■*tf55i?l 

^ 5iTO ^ dR ^ ^ Tt^nt 5>q 5iT^ ■qi 

duildciK # 3i^ft qiiR ^ 'snqiT 20 ^ 30 "aT# 

iqRiq### M^dld diidi dii -J^lft^ldl R<fii;l^'TdI I 
^ 31# qrs#-qr 5# 4 r^vdiy dP^'qrrdT'qrf^'f^g'sq'qT 
•sRid Id'dK (d>qi '^ndT I 

(5) ^feqftlft^'iRIT^'RFT#31<=(T*1I>((3i|c»yrR,'h’^^H) I 
(■qr) 

R'SRwd i(u) #, Riy«fi iRuimwiP'M <jRd#Tit8?qTii^ 
qftTTqiqqi# 3iq>qdl qq chK"! TlH^dl I 
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[mi— 3311 ;? 1 


( 3 §) 

(3T) ^ItR—f^— 

r-TiR! ^ ^ ^ ^^orIT ^ ’it ^ 31%m ^ 

•mn wH^Hi 3?Tf|TT I 

(fl) 3 lil 3 oiler) o<lfw—Sira qic^ ohI^-hI 


■Ht ^ m: ■3ITti 3if ^ t! ^ mFt 

*it5t 3Ic(f?T -c} #1T Wt ^ 

M ^ fm: imi t afli ^ tffm fim ti 

<3l<m<i 4-Sdl<rl =6111 ^iF'd cil mi ■'3^ Pl=6ici m 

fw ^ ^ ^ ^ mi ^’it-'^’Tt mi m 

"Ti: m ■^dT "qT «;gfm f i m fW 

■'R ■jj Tfm 3 ^'^ |-1 fifPi -q^ qqvj ^ cit 1R 33lf^ 
■% ^ itlm ■^( Odal Rmt %l 


S. wm (a?I^t?R) : 

^ ^ ^ sn^ f^ ^ mi #111 m^, 

"3'^dH, I'H'SrtiiRrl'ti ^5fl< aumRI #t «6H ■d<ni<i5 dl'^ 

■mt t ;— 

(1) 15^25^^ <^rdd41 ■cf 3j!tR?l E|!i(K d'm 100+3ITg 

^cit'l'i 

( 2 ) 25^mT#f3iT5^n^^ifmif'^m5^'^w^anmn 

^Tf tTpTr^ ThMM M^rj jcn i i 0 ^ ( 3 ii^ i>55 i Ci'^! 

#!§Tf Rfcirtl 

mrf—RniFTtwr^m"^ i40^mi^1wr#^ 
^ afri 90 ^ m m #n afh: 

■aWl^olK qfl 3I#q 3n -qtrq b^TI^ ^ Rmi ■![ amt aifm TFT 

aiRim'tfTlI ISTR^ 

^ TTi^ # Ms ^ iTf m mRi’^rf^ % 

am ^ im »Tlt wi M mil t mill 

MM (aiFfiM) M[itti^Mm#^fi^^‘Q3#3lk 
MMmit m a# T^ 3jM 1 Mri (IMM 1 ) # m 
lit M ■# ■'R M mt M# I tm’it'aniMR ^ Ml m M 
aifm Mfit mmi Mri I 

ms Mr (mm) m a<l=bi: 

Mto; m 'm Hill (mfit "Mmi) fm>T m ■aqqrm 
■pMoi mdi M# I tmit Mr omni 311 xHTiis m MS 
Ms m m m Mt #n mf#; IM'tar 3TT M 
aflT aMt ’piT MM aftc anrni ^ i m’Fi siMs^n 
MRi ^ Mt ^ ■9T 'EM T^i qrqBi STIR M I mi 

•& T^tt Mm m Mr m ^ ^ skt qit aitT Turn 

M sM Mr^ tmft M sfMft # M ^ 

rPTFiT M# I smi RR mr^ M ■’i^ # Mum rrh mr 

^Mtt M# dM ’M 3R M Mm mf ^ ^ t## I 

MM ^ M TR 3ims sMt (Mmi anM) M m-m 
‘M t m iM mr Mt-M M iM 

•j mFTT ■mrtMmi^Tii«T'dmimiTf m’Ri 200 

TF. ini. m. M. m ’Rt mt t a# sM m fM ti 
M-M m MM Mt ti iMt MMi MM m 

' =Ri RF -R M m mm Mr fan Mi t M iwrfMi Mr 
-<m I m afR w MM mM lit «M3ii rM i fM 

SR R % RW afR TW rM ?Mt M 


9 . Rt^ # MM% fm RI TJ^ # Rtw Rt Mt 

Mp; aM Mim ftmi tmi mi M# I m-tlMm ^ # 
fMt MMr ^ rr Rt TRfFiMi wg m mm m m M 
Tit#tsMR’TtR?g3fi MM^Mn atkR^ (MMsi) 
alcidi Pd^ aftr osMt Rt 31) fMtT m 'its Mr i 'M 
Mms M % (RnM’gM) # Mfi a#M Msmi 

IMRi^MMr 3t^ m lit RfMMR M M ^ 
TO*! fm MM m Rmn t M RpM M am^Mt 


f UM H i ;injfjd> ^ ^ 

V II I V3I TI R 1 v-.'d/ J tM ^11 




. 

\ MI'O MIV) '-in RIOMIVI '-T^ i'-TiVll V n I 'M V* 


Mtm RR Mr mm w aRRiM afk rtMim M 


I #MiR MM, ^*144 ^JR si#R M rM ' 

# ’ft MfM -R MtsM Rt^ rM rrM, Mr aftr 
aiM M^ 4)Med MsM M Mr fM R Ms+d Mt M 
‘‘fm’M‘‘amfm” M aiftmTFT ariRM#Tt IMiM rtM 
aiw R sMms M wi MMi Mr rM M #111 

aftMi M R’HR M RRRi m;^ M Rff Rmt Rmii 'I' M 
rrMr Ml m f# m aiTRiM ■£( r# R31 rr; i 


10 . M RiR ^ RiRRRRm M? RfM RRMr 12 MR 
SR^ aiMi RRT M R’fMt M RFit t lit srM aiRiTil m ^ cm 
m aRRR MM fmn RiR Rif# RR m M SRm TTRof R 
rr; ! Imit TfRTsi AMd MMr tt anfMn m trstr 
RTR i-Ri Rp m^ R R^ M cnftR M 6 M RR anfM 

RHR-RIM Mr RlRt fm TRTRR Rt^ M RHt Rif# I 


11. fMfdMl aiPdRdd Rlclf m mR Rif# :— 


(Ri) Mkm M rM R amsi ^pi| mdi t Ri M atr 

RTR Rit Mnft Ril Rill fM t Rl M IM Rit^ RIFT Rit 

TRl^ tl Rt SRRft Rt^ RiR fMlM ^ Rit RHt Rrf# I 
MlMRitw4RiipnRWRfmTi (affqMr) Ri 
fMM r:s M Mrir ^ It tM cit sMrrtt Rit SR 
anm R 3 Mr MM Mf tmii Ri RRiRi rM rM 
Rit Miift rM rM R it I MMri RtM MMift M 
RFfMi M M Rt TmFR fMMM riMM 

■RFTmtRtRTRttl 


( 1) pf Rtd if RRiS ai*TRl 
■'J’f RIRRT, ■piTI RiR 
RmPRltRl: 

(2) M RiPif ^ rMr m 
rr^rTrMir am 


Rfl cTER rM^TTI RITIRR 30 
MrtRFT RRi It lit M-a=ti'il=hl 
RimMfMMRi 

Rfl 1000 Tl 4000 iIr RRi 
Rit RltR Rl TFtRM ^ RlTIRf 




WT I—11 


37^ 16, 2011 (%26, 1933) 


413 


era (f5<4RM k.'S) iRi 
^■pR'H’rati 

(3) 3T«raT 


■rffliSI 


(4) ■^TR 


(5) ^T?%^TRTWT 
3Tfq^f^TFIT/ 

3ffq^ oTlRT I 

( 6 ) 

f^4iir4<a)'^lfeT3TS!RT 

TfleT 

(7) ^ftiRalh:3T«rarw^ 
^1 


30 ci^ eit eraraNft 
erar^-erarat^^TraiR'^ 

(i)^ ^ W7PT 


3RS!fra) spjR'qr 37^ I 
wr ^ ^-M^b'rei ^ 

HlRfld ^ 31?^ 

<iufl<c||<i ^ 3RSTFft ^ ^ 

3i 4|'*I >=(if^CI <Sti M< •ll'^ 
'n^ 'Rpra 4(ii) 3frsft^ 

f^tEftrar-an^^rarart \ 

(ii) ^Hf HlPifi'?) ■qr 

TTfefT f^ ^ 17 3T%1| 

(iii) ^ inif Tf#?Rfl55 

17 377*71^ 37%11 

(1) i^T m ^ TiTin 

^ in 37)7 17315 

i>Rl^ ^ell nn 
^ Traipfesrann^ mi 

17315 17 mitn) 

H^'^'^!1'#ll 

(2) ^ 37t7 17315 

leraratntni^f^ 
37^tlll1n7jtltliHnt 571- 
ici 3im era 3im7 3711 T 
3111 ■giR 177 30 '%fl- 
13 31% 17 %-emi)l% 

mif^ferfl^l I 

mitn) cin'%7 efnitnt itif 
mR ^ Tciy, 377*nit <F'M ^ 
37%!! 

(1) le%n 17lt7- 

iTlfetlf^ 37^7717 Piufl Rill 

31131 

( 2 ) ill 3^3%TliW377I1S 
^%137 3717773'fl?riI15t% 17 
377111T 31 ■% 3T%11 

(1)^1W 3|)7/3711T 717 
111% 3 W H<7i5qi <5!lll1*l I 

( 2 ) ill 371173 % aTclfur 
mf^ieir fi?riii eff Tirf 
'31'%37%ll 


(8) nH, im, 1^ (t 1=7. 

5^ 37117 371% 
717117 Hem '^317 

(9) 37l7^rii3 7ir7777 

(10) 1)71,31)371171^ 
■^3H37eritl 


(11) %33ir# 


(1) 531)1'^17—37711^ 
31'%37ltHI 

(2) Hem'^fRT—37%1 
113 era ^775713'% I 
37 M 3 I ^ 1T1 113 30 
'%f7713^ 3r^5)%i7i)rai 

(1) lfl mi-l)73 ■% 1711) 
I'^eit—#11 


( 2 ) IIT) irai % 51v375S'^ 

efl—37#11 

37711^W7^37#q | 

(3) ■ 307 ) 11771 ) 3 % ■%51)37en/51)3Ief) l^’^ I 

(1) ■377^-17er3r^573e7%tlT15f3lt737^-fT75'117%^ 
■f^ 3^1711)3)lie! 3% t II1^ ( 37^ 77751% 
^ lieif n) 5)l) TTlfTT 3711T) I 

( 1 ) '3771)7 ■^lei) 1% HIH 37^ ■? 171^ 3f)7 Wei) 1)11% 
■ 9131 ) t’IT 1^ efll'3711)7'fl3 IT ■'%l)5r 5)ir ^IT 1^ I 

(^ ■3%%31%l%^#7I7)tlI15fl 

( 3 ) 5% 741<t'lll^ I 

(■ 3 ) ■3%515i)77)3, l^'^'%f71%3flI7T (%1) 1111777 ) 7^^11 
1^1 

(3) ■ 377 ^ 371 ), 5Tlf3ifl7'Wl%117133%7'f#n77 37^%lI 
1^ 3ft7'3771%'?TR7li 13)-17f%71era31^757Te{)t'lT 
if I 

( 51 ) 5% l%f PkTII^ eUT 1% #7«11H if I 

(3) 1%| 33371^711717 fit IT if I 

( 5 ) 577 % ■fnTft ■ 371 17 ■#) '#71% f PiJtin 117 if, '(#7% 
133)7131 nr 117 3% I 

(5) in717'ff ftlHltlTlf 1 

(5) ■3%l%f7711%(13gflfl3)'%ltnif I 

12. 511 HT'fnfnt'llvf'^Tft 3777717371137) nr 1777311%, 
t3f 777173 lll%fm'l%l73f 37I1R17 if %7sll'37 TTlTell t, f 
■)^ wf nr %(5i)lIl)T 1%1R fl3'S^f ■ 307 ) 1117 ) H Inn 3713 

l3f TTlfleT ITTeftl H %1T 1%^ % 37)3131 % 771)3 fflef 
fnii -Jllell 11 

31 n)f fl ■flf f 'SIlM-ll ■% 37111 f ■fl 'Inn 371 I 
■%f5n31%imn) 371l)7Il'f^'%l)nl5l1n"3Jl)ll77'% 37%)fel 
UTelll^ 13% ■% 577 % 17171^ n) 77171111 IT if I 

777ni%'%1T37) f"f^ 33)llR f 7117®7 ■f TT^Hl ■% if'nf 
7j%5f, fllneTlI f'i'nT37W7«7 33111171% ilmil 37111 37#le 
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MINISTRY OF COAL 
New Delhi-110001, the 23rd Mardi 2011 
RESOLUTION 

No. E-11016/1/2009-Hindi—In supersession oftheMinistiy 
of Coal Resolution No. E-11016/1/2003-Hindi dated 10th 
October 2005, the Government of India has decided to 
reconstitute the Hindi Salahakar Samiti. Composition, 
Functions and Tenure etc. of the Samiti will be as under:— 

1. Composition 

(0 Minister of Coal Chairman 

(ii) Minister ofState for Coal Vice-Chairman 

Non-OfFicial Member 

Members Nominated by Ministry of Parliamentary Affairs 

1. Sh. Jitendra Singh, M.P. (Lok Sablia) Member 

2. Smt. Usha Verma, M.P. (Lok Sabha) Member 

3. Sh. Dhiraj Prasad Sahu, M.P. (Rajya Sabha) Member 

4. Sh. Rajniti Prasad, M.P. (Rajya Sabha) Member 

Members Nominated by Parliamentary Committee on Official 
Language 

5. Dr. Prasanna Kumar Patasani, Member 

M.P. (Lok Sabha) 

6 . Sh.ShivanandTiwari, M.P. (Rajya Sabha) Member 

Members Nominated by Kendriya Sachivalya Hindi Parishad 

7. Sh. Gopal Krishan Pharaliya, Member 

Member, Consultative Committee, 

Kendriya Sachivalya Hindi Parishad 
D-2/2205, Vasant Kunj. New Delhi-110070 

Members Nominated by Dakshin Bharat Hindi Prachar 
Sabha, Madras 

8 . Sh.C.N.V.Armamalai Member 

General Secretary, 

Dakshin Bharat Hindi Prachar Sabha, 

Thyagarayanagar, Chennai-600017 

Members N ominated by Ministry of Coal 

9. Dr. YatindraTiwari, Principal, Member 

Armapur, Post-Graduate College, 

10/392, Khalasi Line, Kanpur (U.P.) 

10. Mohd. Shahid AU, Member 

313/75B,AnandNagar, InderL.ok, 

New Delhi-110035 


11. Dr. Sunil Jogi, Member 

R-101 A, GeetaApartment, Khiiti Extn., 

MalviyaNagar, New Delhi-110017 

12. Sh.ShambhuNathSukla, Member 

Executive Editor, Amar Ujala, 

D-203, JansattaApartment, Sector-9, 

Vasundhara, Gaziabad (U.P.) 

Members Nominated by Department of Official Language 

13. Sh.AniiragTripathi,561, Member 

New Mill Road, Kurla, 

Mumbai-400070 (Maharashtra) 

14. Sh.BrajmohanR. Pandey, Member 

B-406, BlueNile, GL Compound, 

nr Main Gate, Powai, 

Mumbai-400076 (Maharashtra) 

15. Sh RaghvendraNathDwivedi, Member 

204-D Wing, Shiva Shakti Darshan, 

Chandranpark, Near Jansal Park, 

Bhayander (East), 

Distt-Thane-410105 (Maharashtra) 

Official Members 


16. Secretary, Ministry of Coal Member 

17. Secretary, Deptt. of Official Language* Member 

Hindi Advisor to the Go vt. of India 

18. Additional Secretary, Ministiy of Goal Member 

19. Joint Secretary (Coal), Ministry of Coal Member 

20. Joint Secretary & Financial Advisor, Member 

Ministry of Coal 

21. Advisor (Project), Ministry of Coal Member 

22. Joint Secretary, Deptt. of Official Language Member 

23. Chairman, Coal India Ltd., Member 

Kolkata (West Bengal) 

24. Chairman-cum-Managing Director, Member 

Bharat Coking Coal Ltd., 

Dhanbad (Jharkhand) 

25. Chairman-cum-Managing Director, 

Central Coalfields Ltd., 

Ranchi (Jharkhand) 

26. Chairman-cum-Managing Director, Member 

Eastern Coalfields Ltd., 

Burdwan, (West Bengal) 

27. Chairman-cum-Managing Director, Member 

Mahanadi Coalfields Ltd., 

Sambalpur, (Orissa) 
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28. Chairman-cum-Managing Director, Member 

Northern Coalfields Ltd, 

Singrauli, (Madhya Pradesh) 

29. Chairman-cum-Managhg Director, Member 

South Eastern Coalfie.'ds Ltd., 

Biiaspur, (Chhattisgaih) 


(ii) Ex-officio members of the samiti shall continue to be 
members as long as they hold office by virtue of which 
they are the members of the Samiti; 

(iii) If a vacancy arises in the Samiti due to resignation, death 
etc. of a member, the member so appointed in that vacancy, 
shall hold office for the residual term of three years; and 


30. Chairman-cum-Man£ging Director, Member 

Western Coalfields Ltd,, 

Nagpur (Maharashtia) 

31. Chatrman-cum-Managing Director, Member 

Central Mine Plaimiig & Design 

Institute Ltd., Ranchi (Jharkhand) 

32. Chairman-cum-Mamging Director, Member 

Neyveli Lignite Coiporation Ltd., 

Neyveli, (Tamilnadi) 

33. Coal Controller, Member 

Office of the Coal Controller, 

Kolkata (West Beigal) 

34. Commissioner, Member 

Coal Mines Provident Fund Organisation, 

Dhanbad (Jharkhand) 

35. Economic Advisor, Ministry of Coal Member 

Secy. 


(iv) In special circumstances, the tenure of the Committee 
may be curtailed or enhanced by the Ministry of Coal. 

4. General 


(i) The Headquaters of the Samiti will be at New Delhi but it 
may hold its meetings out of its Headquater at any other 
place also. 


(ii) 


The non-official members (except Member of parliament) 
will be given Daily A1 lowance for attending the meetings 
of the Samiti as per guidelines in O.M, No. 11/20034/4/86- 


amended from time to time by the Deptt. of Official 
Language, Ministry of Home Affairs, Govt, of India. 


(iii) Members of parliament, who have been nominated in the 
Samiti as non-official member, will be entitled to get 
travelling and daily allowance for attending the meetings 
of the Samiti as per rules applicable to the members of 
Parliament. 


2. Functions of the Samiti 


ORDER 


The functions of this samiti will be to render advise to the 
Ministiy of Coal and its Subordinate Offices/Autonomous 
Body/Companies according to the policies formulated by the 
Central Hindi Sajniti and Ministry of Home Affairs, Department 
of official Language relating to use of Hindi for official 
purpose. 

3. Tenure 

The term of Samiti will be ordinarily three years from the 
date of its constitution provided that:— 

(i) A member of Parliament nominated to the Samiti shall 
cease to be the member of the Samiti as soon as he ceases 
to be member of Parliament; 


Ordered that a copy of this resolution be communicated to 
all State Governments and Union Territory Administrations, 
prime Minister's Office, President Secretariat, Cabinet 
Secretariat, Ministry^ of Parliamentary Affairs, Planning 
Commission, Lok Sabha Secretariat, Rajya Sabha Secretariat, 
Comptroller & Auditor General of India, Controller of Accounts, 
M/o Coal, all the Ministries/Departments of the Government 
of India and the Ministry of Coal and all Companies/ 
Subordinate Offices/Undertaking/Autonomous Bodies under 
its control. Ordered also that the Resolution be published in 
the Gazette of India for general information. 

KAILASHPATI 
Economic Advisor 
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MINISTRY OFENVmONMENT AND FORESTS 
NewE>elhi, the 19th March 2011 

No. 17011/01/2010-IFS-IL—The Rules for a competitive 
examination to be held by the Union Public Service Commission 
in 2011 for the purpose of filling vacancies in the Indian Forest 
Service are published for general information. 

1 . The number of vacancies to be filled on the result of the 
examination will be specified in the Notice issued by the 
Commission. Reservation will be made for candidates 
belonging to the Scheduled Castes, the Scheduled Tribes, 
Other Backward Classes and Physically Handicapped 
Category in respect of vacancies as may be fixed by the 
Government. 

2. Every candidate appearing at the Examination, who is 
otherwise eligible, shall be permitted four attempts at the 
examination. The restriction is effective from the examination 
held in 1984. 

Provided that this restriction on the number of attempts 
will not apply in the case of Scheduled Caste and Scheduled 
Tribe candidates who are otherwise eligible. 

Provided further that the number of attempts permissible 
to candidates belonging to Other Backward Classes, who are 
otherwise eligible, shall be seven. 

Note 1.—A candidate shall be deemed to have made an 
attempt at the examination if he/she actually appears 
in any one or more papers. 

Note 2.—Notwithstanding the disqualification/ 
cancellation of candidature the fact of appearance 
of the candidate at the examination will count as an 
attempt. 

3. The examination will be conducted by the Union Public 
Service Commission in the manner prescribed in Appendix I to 
these rules. 

The dates on which and the places at which the examination 
will be held shall be fixed by the Commission. 

4. A candidate must be either 

(a) a citizen of India, or 

(b) a subject of Nepal, or 

(c) a subject of Bhutan, or 

(d) a Tibetan refugee who came over to India before 
the 1st January, 1962 with the intention of 
permanently settling in India, or 

(e) a person of Indian origin who has migrated from 
Pakistan, Burma, Sri Lanka, East African 
Countries of Kenya, Uganda, the United Republic 
of Tanzania, Zambia, Malawi, Zaire, Efiiiopia and 
Vietnam with the intention of permanently settling 
in India. 


Provided that a candidate belonging to categories (b), (c), 
(d) and (e) above shall be a person in whose favour a certificate 
of eligibility has been issued by the Government of India. 

A candidate in whose case a certificate of elgibility is 
necessary may be admitted to the examination but the offer of 
appointment may be given only after the necessary eligibility 
certificate has been issued to him/her by the Government of India. 

5. (a) A candidate must have attained the age of 21 years 
and must not have attained the age of 30 years on 1st July 
2011 i.e. he/she must have been bom not earlier than 2nd July 
1981 Mid not later than 1st July 1990. 

(b) The upper age limit prescribed above will be 
relaxable:— 

(i) upto a maximum offive years ifa candidate belongs 

to a Scheduled Caste or a Scheduled Tribe; 

(n) upto a maximum of three years in the case of 
candidates belonging to Other Backward Classes 
who are eligible to avail of reservation applicable 
to such candidates; 

(iii) upto a maximum of five years if a candidate had 
ordinarily been domiciled in the State of Jammu & 
Kashmir during the period from the 1st January, 
1980 to the 31st day of December, 1989; 

(iv) upto a maximum of three years in the case of 
Defence services personnel disabled in 
operations during hostilities with any foreign 
country or in a disturbed area and released as a 
consequence thereof; 

(v) upto a maximum of five years in the case of ex- 
servicemen including Commissioned Officers and 
ECOs/SSCOs who have rendered at least five years 
Military Service as on 1st July, 2011 and have been 
released (i) on completion of assignment 
(including those, whose assignment is due to be 
completed within one year from 1st July, 2011) 
otherwise than by way of dismissal or discharge 
on account of the misconduct or inefficiency or 
(ii) on account of physical disability attributable 
to Military Service, or (iii) on invalidment; 

(vi) upto a maximum offive years in the case of ECOs/ 
SSCOs who have completed an initial period of 
assignment of five years of Military Service as on 
1st July, 2011 and whose assignment has been 
extended beyond five years and in whose case 
the Ministry of Defence issues a certificate that 
they can apply for civil employment and they will 
be released on three months notice on selection 
from the date of receipt of offer of appointment; 

(vii) upto a maximum of 10 years in the case of blind, 
deaf-mute and orthopaedically handicapped 
person. 


12—21 GI/2011 
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NOTE 1—Candidates belonging to the Scheduled Castes 
ind the Scheduled Tribes and the Other Backward Classes 
'vho are also covered under any other clauses of rule 5 (b) 
above, viz. those coming under the category of Ex-servicemen, 
oersons domiciled in the State of J&K., blind, deaf-mute and 
■-.(thopaedically handicapped etc. will be eligible for grant of 
cumulative age relaxation under both the categories. 

NOTE II—The term Ex-servicemen will apply to the persons 
who are defined as ex-servicemen in the Ex-servicemen (Re- 
eniployment in Civil Services and Posts) rules, 1979 as amended 
from time to time. 

NOTE III—The age concession under rule 5 (b) (v) and (vi) 
will not be admissible to Ex-Servicemen and Commissioned 
officers including ECOs/SSCOs, who are released at own 
request. 

NOTE IV—^Notwithstanding the provision of age relaxation 
iinder rule 5 (b) (vii) above a physically disabled candidate 
will be considered to be eligible for appointment only if he/ 
Sue, ijilrer .such physical examination as the '.juvciiunwnt wi 
appointing authority, as the case may be, may prescribe) is 
found to satisfy the requirements of physical and medical 
standards for the concerned Services/Posts to be allocated to 
the physically disabled candidates by the Government. 

SAVE AS PROVIDED ABOVE THE AGE LIMITS 
PRESCRIBED CAN IN NO CASE BE RELAXED 

The date of birth accepted by the Commission is that 
entered in the Matriculation or Secondary School Leaving 
Certificate or in a certificate recognised by an Indian University 
as equivalent to Matriculation or in an extract fi-om a Register 
of Matriculates maintained by a University which extract must 
be certified by the proper authority of the University or in the 
Higher Secondary or an equivalent examination certificate. 

No other documents relating to age like horoscopes, 
affidavits, birth extracts from Municipal Corporation, Service 
records and the like will be accepted. 

The expression Matriculation/Higher Secondary 
Examination Certificate in this part of the instruction include 
the alternative certificates mentioned above. 

NOTE 1 ;—Candidates should note that only the date of 
birth as recorded in the Matriculation/Secondary Examination 
Certificate or an equivalent certificate on the date of submission 
of application will be accepted by the Commission and no 
subsequent request for its change will be considered or 
granted. 

NOT E 2 Candidates should also note that once a date 
.;f birth has been claimed by them and entered in the records 
)f the Commission for the purpose of admission to an 
’ Namination, no change will be allowed subsequently (or at 
.,ny other examination of the Commission) on any grounds 
vhatsoever. 

6. A candidate must hold a Bachelor’s degree with at least 
.me of the subjects, namely: Animal Husbandry & Veterinary 
Science. Botany, Chemistry, Geology, Mathematics, Physics, 
Statistics and Zoology or Bachelor’s degree in Agriculture, 


Forestry or in Engineering of any University incorporated by 
an Act of the Central or State Legislature in India or other 
educational institutions established by an Act of Parliament 
or declared to be deemed as a University under Section 3 of 
the University Grants Commission Act, 1956 or possess an 
equivalent qualification. 

NOTE ICandidate who have appeared at an examination 
the passing of which would render them 
educationally qualified for the Commission’s 
examination but have not been informed of the 
results as also the candidates who intend to appear 
at such a qualilying examination will also be 
eligible for admission to the Examination. Such 
candidates will be admitted to the examination if 
otherwise eligible but their admission would be 
deemed to be provisional and subject to 
cancellation if they do not produce proof of having 
passed the requisite examination alongwith the 
detailed application which will be required to be 
bjubiiiliicd to tlic Coniiiiission by the csndidsics 
who qualify on the result of the written part of the 
examination. 

NOTE II :—In exceptional cases the Union Public Service 
Commission may treat a candidate who does not 
any of the foregoing qualifications, as a qualified 
candidate provided that he/she has passed 
examinations conducted by the other institutions 
the standard of which in the opinion of the 
Commission justifies his/her admission of the 
examination. 

7. Candidates must pay the fee prescribed in the 
Commission’s Notice. 

8. All candidates in Govenmient Seivice, whether in a 
permanent or in temporary capacity or as work-charged 
employees other than casual or daily rated employees or those 
serving under Public Enterprises will be required to submit an 
undertaking that they have informed in writing to their Head 
of Office/Department that they have applied for the 
examination. 

Candidates should note that in case a communication is 
received fi-om their employer by the Commission withholding 
permission to the candidates applying for.'^appearing at the 
examination, their application will be liable to be rejected/ 
candidature will be liable to be cancelled. 

9. The decision of the Commission as to the acceptance of 
the application of a candidate and his/her eligibility or 
otherwise for admission to the examination shall be final. 

The candidates applying for the examination should 
ensure that the>’ iulfi! all the eligibility conditions for 
admission to the examination. Their admission at all the stages 
of examination for which they are admitted by the Commission 
viz. Written Examination and Interview for Personality Test 
will be purely provisional subject to their satisfying the 
prescribed eligibility' conditions. If on verification at anytime 
before or after the written examination or Interview for 
Personality Test, it is found that they do not fulfil any of 
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eligibility conditions, their candidature for the examination 
will be cancelled by the Commission. 

10. No candidate will be admitted to the examination unless 
he/she holds a certificate of admission from the Commission. 

11. A candidate who is or has been declared by the 
Commission to be guilty of:— 

(i) obtaining support for his/her candidature by the 
following means, namely:— 

(a) offering illegal gratification to, or 

(b) applying pressure on; or 

(c) blackmailing or threatening to blackmail 
any person connected with the conduct of 
examination, or 

(iO impersonating; or 

(iii) procuring impersonation by any person; or 

(iv) submitting fabricated documents or documents 
which have been tampered with; or 

(v) making statements which are incorrect or false, or 
suppressing material information; or 

(vi) resorting to the following means in connection 
with his/her candidature for the examination 
namely 

(a) obtaining copy of question paper through 
improper means; 

(b) finding out the particulars of the persons 
connected with secret work relating to the 
examination; 

(c) influencing the examiners; or 

(vii) using unfair means during the examination; or 

(viii) wTiting obscene matters or drawing obscene 
sketches in the scripts; or 

Cdc) misbehaving in the examination hall including 
tearing of the scripts, provoking fellow examinees 
to boycott examination, creating a disorderly 
scene and the like; or 

(x) harassing or doing bodily harm to the staff 
employed by the Commission for the conduct of 
their examination; or 

(xi) being in possession of or using any mobile phone, 
pager or any electronic equipment or device or 
any other equipment capable of being used as a 
communication device during the examination; or 

(xii) violating any of the instructions issued to 
candidates alongwith their admission certificates 
permitting them to take die examination; or 

(xiif) attempting to commit or as the case may be, 
abetting the Commission of all or any of the acts 
specified in the foregoing clauses; 

may in addition to rendering himselfrherself liable to 
criminal prosecution, be liable:— 

(a) to be disqualified by the Commission from the 
examination for which he/she is a candidate; and/or 


(b) to be debarred either permanently or for a specified 
period:— 

(i) by the Commission from any examination 
or selection held by them; 

(ii) by the Central Government from any 
employment under them; and 

(c) if he /she is already in service under Government 
to disciplinary action under the appropriate rules. 

Provided that no penalty under this rule shall be in^>o$ed 
except after:— 

(i) giving the candidate, an opportunity of itiakui^ such 
representation in writing as he/she may wish ^ mke 
in that behalf; and 

(ii) taking the representation, if any, submitted by the 
candidate, within the period allowed to him/her into 
consideration. 

12. Candidates who obtain such minimum qualifying marks 
in the written examination as may be fixed by &e Commission 
in tlieir discretion shall be summoned by them for an interview 
for a personality test. 

Provided that candidates belonging to the Scheduled 
Castes, the Scheduled Tribes or Other Backward Classes may 
be summoned for an interview for a personality test by the 
Commission by applying relaxed standard if the Commission 
is of the opinion that sufficient number of candidates from 
these communities are not likely to be summoned for interview 
for a personality test on the basis of the general standard in 
order to fill up fre vacancies reserved for them. 

13. (i) After the examination, the candidates will be arranged 
by ftie Commission in the order of merit as disclosed by the 
aggregate marks finally awarded to each candidate and in that 
order so many candidates as are found by the Commission to 
be qualified at the examination shall be recommended for 
appointment upto the number of unreserved vacancies decided 
to be filled on the results of the examination. 

(ii) The candidates belonging to any of the Schedulec 
Castes, the Scheduled Tribes or Other Backward Classes 
may to the extent of the number of vacancies reserved for 
the Scheduled Castes, the Scheduled Tribes and the Other 
Backward Classes be recommended by the Commission by 
a relaxed standard, subject to the fitness of these candidates 
for selection to the Service. 

Provided that the candidates belonging to the Scheduled 
Castes, the Scheduled Tribes and the Other Backward 
Classes who have been recommended by the Commission 
without resorting to any relaxations/concessions in the 
eligibility or selection criteria, at any stage of the examination, 
shall not be adjusted against die vacancies reserved for the 
Scheduled Castes, the Scheduled Tribes and the Other 
Backward Classes. 

14. The form and manner of communication of the resu^ 
of the examination to individual candidates shall be decide 
by the Commission in their discretion and the Commissi' 
will not enter into correspondence with them regarding 
result. 
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15. Success in the examination confers no right to 
ppointment unless Government are satisfied after such 
nquiry as may be considered neccessary that the candidate 

j aving regard to his/her character and antecedents, is 
njitabie in all respects for appointment to the Service. 

16. (i) A candidate who qualifies on the results of the 
vritten part of the Examination shall be required to indicate 
: {the Detailed Application Form his/her choice in the order 

preference from amongst the various State Cadres 
jiicluding his/her 'Home State’ in case he/she is appointed 
io the Indian Forest Service. 

(ii) The cadre allotment to candidates appointed to 
Indian Forest Service will be governed by the policy of cadre 
allotment in force at the time of allotment of cadre. Due 
•l onsideration will be given at the time of making allocation 
,n the results of the examination to the preferences expressed 
ay a candidate for various cadres at the time of his/her 
application. 

17. A candidate must be in good mental and bodily health 
and free from any physical defect likely to interfere with the 
discharge of his/her duties as an officer of the service. 
A candidate who after such medical examination as 
Government or the appointing authority, as the case may be, 
may prescribe, is found not to satisfy these requirements will 
not be appointed. Any candidate called for the Personality 
Test by the Commission may be required to undergo Part I 
of the medical examination and the candidates, who are 
declared successful on the basis of this examination, may be 
required to undergo Part II of the medical examination. The details 
of Part 1 and II are given in the Appendix III to these rules. No 
I'ee shall be payable to the Medical Board by the candidate 
for the medical examination except in the case of appeal. 

NOTE—In order to prevent disappointment, candidates are 
advised to have themselves examined by a civil 
surgeon before applying for admission to the 
examination. Particulars of the nature of the medical 
test to which candidates will be subjected before 
appointment and of the standard required is given 
in Appendix III to these rules. For the disabled ex- 
Defence Service personnel, the standards will be 
relaxed consistent with requirements of the Service. 

Attention is particularly invited to the condition of medical 
ftness in involving a walking test of 25 kilometers in 4 hours 
in the case of male candidates and 14 kilometers in 4 hours 
I’or female candidates. 

18. No Person— 

(a) who has entered into or contracted a maniage 
with a person having a spouse living, or 

(b) who having a spouse living has entered into or 
contracted a marriage with any person shall be 
eligible for appointment to Service. 

Provided that the Central Government may, if satisfied 
hat such marriage is permissible under the personal law 


applicable to such person and the other party to the marriage 
and there are other grounds for so doing, exempt any person 
from the operation of this rule. 

19. Candidates are informed that some knowledge of Hindi 
prior to entry into Service would be of advantage in passing 
departmental examinations which candidates have to take 
after entry into Service. 

20. Brief particulars relating to the Service to which 
recruitment is being made through this examination are given 
in Appendix-II. 

JOSEPH LUIKH AM 
Under Secretary 


APPENDIX I 
SECTION I 

PLAN OF EXAMINATION 

The competitive examination for the Indian Forest Service 
comprises :— 

(A) The written examination consisting of the following 
papers:— 

Paper I—General English 300 Marks 

Paper II--~General Knowledge 300 Marks 

Papers III, IV, V and VI,—^Any two subjects to be selected 
from the list of the optional subjects set out in para 2 below. 
Each subject will have two papers.—200 marks for each paper. 

(B) Interview for Personality Test (See Section II of this 
Appendix) of such candidates as may be called by the 
Commission—Maximum Marks : 300 

2, List of optional subjects : 

(0 Agriculture 
(ii) Agricultural Engineering 
I (iii) Animal Husbandry & Veterinary Science 

(iv) Botany 

(v) Chemistry 

(vi) Chemical Engineering 

(vii) Civil Engineering 
(viii) Forestry 

(be) Geology 

(x) Mathematics 

(xi) Mechanical Engineering 

(xii) Physics 
(xiii) Statistics 
(xiv) Zoology 

Provided iliat the candidates will not be allowed to offer 
the following combination of subjects : 

(a) Agriculture and Agricultural Engg. 

(b) Agriculture and Animal Husbandry & Veterinary' 
Science. 
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(c) Chemistry and Chemical Engg. 

(d) Mathematics and Statistics. 

(e) Of the Engineering subjects viz. Agricultural 
Engineering, Chemical Engineering, Civil 
Engineering and Mechanical Engineering—not 
more than one subject; 

NOTE—^The standard and syllabi of the subjects mentioned 
above are given in Schedule to this Appendix. 

General: 

1. All the question papers for the examination will be 
of conventional (essay) type. 

2 ALL QUESTION PAPERS MUST BE ANSWERED 
IN ENGLISR QUESTION PAPERS WILL BE SET 
IN ENGLISH ONLY. 

3. The duration of each of the papers referred to 
above will be three hours. 

4. Candidates must write the papers in their own hand. 
In no circumstances, will they be allowed the help 
of a Scribe to write the answer for them. 

5. The Commission have discretion to fix qualifying 
marks in any or all the subjects of the examination. 

6 . If a candidate's handwriting is not easily legible, 
deduction will be made on this account from die 
total maiks otherwise accruing to him/her. 

7. Marks will not be allotted for mere superficial 
knowledge. 

8 . Credit will be given for orderly, effective and exact 
expression combined with due economy of words 
in all subjects of die examination. 

9. In the question papers, wherever required, SI units 
will be used. 

10. Candidates should use only international form of 
Indian numerals (e.g. 1, 2, 3, 4, 5, 6, etc.) while 
answering question papers. 

11 . Candidates will be allowed the use of Scientific (Non¬ 
programmable type) calculators at the conventional 
type examinations of UPSC. Programmable type 
calculators will however not be allowed and die 
use of such calculators shall tantamount to 
resorting to unfair means by the candidates. 
Loaning and interchanging of calculators in the 
Examination Hall is not permitted. 

SECTION n 
PERSONALITY TEST 

The candidate will be interviewed by a Board of conqietent 
and unbiased observers who will have before them a record 
of his/her career. TTie object of the Inteview is to assess the 
personal suitability of the candidate for the Service. The 
candidate will be expected to have taken an intelligent 

13—21 Gl/20n 


interest not only in his/her subjects of academic study but 
also in events which are happening around him/her both 
within and outside his/her own state or country, as well as 
in modem currents of thoughts and in new discoveries which 
should rouse the curiosity of well educated youth. 

2. The technique of the interview is not that of a strict 
cross examination, but of a natural, though directed and 
purposive conversation, intended to reveal mental qualities 
of the candidate. The Board will pay special attention to 
assessing the intellectual curiosity, critical powers of 
observation and assimilation, balance of judgement and 
alertness of mind, initiative, tact, capacity for leadership; the 
ability for social cohesion, mental and physical energy and 
powers of practical application; integrity of character; and 
other qualities such as topogr^hical sense, love for out¬ 
door life and the desire to explore unknown and out of way 
places. 

SCHEDULE 

The standard of papers in General English and General 
Knowledge will be such as may be expected of a Science or 
Engineering graduate of an Indian University. 

The scope of the syllabus for optional subject papers for 
the Examination is broadly of the Honours Degree level i.e. 
a level higher than the Bachelors Degree and lower than the 
Masters Degree. In the case of Engineering subjects the 
level corresponds to the Bachelors Degree. 

There will be no practical examination in any of the 
subjects. 

GENERAL ENGLISH 

Candidates will be required to write an essay in English. 
Other questions will be designed to test their understanding 
of English and workmanlike use of words. Passages will 
usually be set for summary or precis. 

GENERAL KNOWLHXjE 

General Knowledge including knowledge of current events 
and of such matters of every day observation and experience, 
in their scientific aspects as may be expected of an educated 
person who has not made a special study of any scientific 
Subject. The p^r will also include questions on Indian 
Polity including fire political system and the Constitution of 
India, History of India and Geography of a nature which the 
candidate should be able to answer without special study. 

OPTIONAL SUBJECTS 

Total munber of questions in the question papers of 
optional subjects will be ei^t. All questions will carry equal 
marks. Each paper will be divided into two parts, viz. Part 
A and Part B each part containing four questions. Out of 
eight questions, five questions are to be attempted. One 
question in each part will be compulsory. Candidates will be 
required to answer three more questions out of the remaining 
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six questions, taking at least one question from each Part. 
In this way, at least two questions will be attempted from 
each Part i.e. one compulsory question plus one more. 

AGRICULTURE 

PAPER-I 

Ecology and its relevance to man, natural resources, their 
sustainable management and conservation. Physical and 
social environment as factors of crop distribution and 
production, climatic elements as factors of crop growth, 
impact of changing environment on cropping pattern as 
indicators of environments. Environmental pollution and 
associated hazards to crops, animals and humans. 

Cropping patterns in different agro-climatic zones of the 
countr>'. Impact of high-yielding and short-duration varieties 
on shifts in cropping patterns. Concepts of multiple 
cropping, multistorey, relay and inter-cropping and their 
importance in relation to food production. Package of 
practices for production of important cereals, pulses, oil 
seeds, fibres, sugar, commercial and fodder crops grown 
during Kharif and Rabi seasons in different regions of the 
countiyc 

Important features, scope and propagation of various 
types of forestry plantations such as extension, social 
forestry, agro-forestry and natural forests. 

Weeds, their characteristics, dissemination and 
association with various crops, their multiplications, cultural, 
biological, and chemical control of weeds. 

Soil—physical, chemical and biological properties. 
Processes and factors of soil formation. Modern 
classification of Indian soils. Mineral and organic 
constituents of soils and their role in maintaining soil 
productivity. Essential plant nutrients and other beneficial 
elements in soils and plants. Principles of soil fertility and 
its evaluation for judicious fertiliser use, integrated nutrient 
management. Losses of nitrogen in soil, nitrogen-use 
ellkiency in submerged rice soils, nitrogen fixation in soils. 
Fixation of phosphours and potasium in soils and the scope 
for their efficient use. Problem soils and their reclamation 
methods. 

Soil conservation planning on watershed basis. Erosion 
and run-off management in hilly, foot hills and valley lands; 
processes and factors affecting them. Dryland agriculture 
ind its problems. Technolcfgy for stabilising agriculture 
moduction in rainfed agriculture area. 

Waier-use eiTiciency in relation to crop production, criteria 
cr scheduling irrigations, ways and means of reducing run- 
jf losses of irrigation water, Drip and Sprinkler irrigation, 
n ainage of water-logged soils, quality of irrigation water, 
libct of industrial effluents on soil and water pollution. 

Farm management, scope, importance and characteristics, 
-arm planning. Optimum resource use and budgeting. 

1 Economics of different types of farming systems. 


Marketing and pricing of agricultural inputs and outputs, 
price fluctuations and their cost role of co-operatives in 
agricultural economy, types and systems of farming and 
factors affecting them. 

Agricultural extension, its importance and role, methods 
of evaluation of extension programmes, socio-economic 
survey and status of big, small and marginal farmers and 
landless agricultural labourers, farm mechanization and its 
role in agricultural production and rural employment. Training 
programmes for extension workers, lab-to-land programmes, 

PAPER-n 

Cell Theory, cell structure, cell organelles and their 
function, ceil division, nucleic acids—structure and ftinction, 
gene structure and function. Laws of heredity, their 
significance in plant breedings. Chromosome structure, 
chromosomal aberrations, linkage and cross-over and their 
significance in recombination breeding. Polyploidy, euploids 
and aneuploids. Mutation—^micro and macro—and their role 
in crop improvement. Variation, components of variation. 
Heritability, sterility and incompatibility, classification and 
their application in crop improvement. Cytoplasmic 
inheritance, sex-linked, sex-influenced and sex-limited 
characters. 

History of plant breeding. Modes of reproduction, selfmg 
and crossing techniques, Origin and evolution of crop plants, 
centre of origin, law of liornoiogous series, crop genetic 
resources—conservation and utilization, application of 
principles of plant breeding to the improvement of major 
field crops. Pure-line selection, predigree, mass and recurrent 
selections, combining ability, its significance in plant breeding. 
Hybrid vigour and its exploitation, backcross method of 
breeding, breeding for disease and pest resistance, role of 
interspecific and intergeneric hybridization, role of 
biotechnology in plant breeding. Improved varieties, hybrids, 
composities of various crop plants. 

Seed technology, its importance. Different kinds of seeds 
and their seed production and processing techniques. Role 
of public and private sectors in seed production, processing 
and marketing in India. 

Physiology and its significance in agriculture Imbition, 
surface tension, diffusion and osmosis. Absorption and 
translocation of water, transpiration and water economy. 

Enzymes and plant pigments; photosynthesis modem— 
concepts and factors affecting the process, aerobic and non- 
aerobic respiration; C, C and CAM mechanisms. 
Carbohydrate, protein and fat metabolism. 

Growth and development; photoperiodism and 
vernalization. Auxins, hormones and other plant regulators 
and their mechanism of action and importance in agriculture 
Physiology of seed development and germination; dormancy. 

Climatic requirements and cultivation of major fruits, 
plants, vegetable crops and flower plants; the package of 
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practices and their scientific basis. Handling and marketing 
problems of fruits and vegetables. Principal methods of' 
preservation of important fruits and vegetable products, 
processing techniques and equipment. Role of fruits and 
vegetables in human nutrition. Raising of ornamental plants, 
and design and layout of lawns and gardens. 

Diseases and pests of field vegetables, orchard and 
plantation crops of India. Causes and classification of plant 
pests and diseases. Principles of control of plant pests and 
diseases. Biological control of pests and diseases. 
Integrated pest and disease management. Epidemiology and 
forecasting. 

Pesticides, their formulations and modes of action. 
Compatibility with rhizobial inoculants Microbial toxins. 

Storage pests and diseases of cereals and pulses and 
their control. 

Food production and consumption trends in India. 
National and International food policies. Production, 
procurement, distribution and processing constraints. 
Relation of food production to national dietaiy pattern, major 
deficiencies of calorie and protein. 

AGRICULTURAL ENGINEERING 
PAPER-I 
Section A 

1. Soil and Water Conservation : Scope of soil and water 
conservation, mechanics and types of erosion, their causes. 
Rainfall, runoff and sedimentation relationships and their 
measurement. Soil erosion control measures—biological and 
engineering including stream bank protection-vegetative 
barriers, contour bunds, contour trenches, contour stone 
walls, contour ditches, terraces, outlets and grassed 
waterways. Gully control structures—temporary and 
permanent—design of permanent soil conservation 
structures such as chute, drop and drop inlet soilways. 
Design of farm ponds and percolation ponds. Principles of 
flood control—flood routing. Watershed Management— 
investigation, planning and implementation—selection of 
priority areas and water shed work plan, water harvesting 
and moisture conservation. Land development—levelling, 
estimation of earth volumes and costing. Wind Erosion 
process—design of shelter belts and wind brakes and their 
management. Forest (Conservation) Act. 

2. Arial Photography and Remote sensing : Basic 
characteristics of Photographic images, interpretation keys, 
equipment for interpretation, imagery interpretation for land 
use, geology, soil and forestry. 

Remote sensing—^merits and demerits of conventional and 
remote sensing approaches. Types of satellite images, 
fundamentals of satellite image interpretation, techniques of 
visual and digital interpretations for soil, water and land use 
management. Use of GIS in planning and development 
of water-sheds, forests including forest cover, water 
resources etc. . 


Section B 

3. Irrigation and Drainage: Sources of water for irrigation. 
Planning and design of minor irrigation projects. Techniques 
of measuring soil moisture—-laboratory and in-sizu. soil-water- 
plant relationships. Water requirement of crops. Planning 
conjunctive use of surface and ground water, Measurement 
of irrigation water, measuring devices—orifices, weirs and 
flumes. Methods of irrigation—surface, sprinkler and drip, 
fertigation. Irrigation efficiences and their estimation. Design 
and construction of canals, field channels, underground 
pipelines, headgate, diversion boxes and structures for road 
crossing. 

Occurrence of ground water, hydraulics of wells, types of 
wells (tube wells and open wells) and their construction. 
Well development and testing. Pumps-types, selection and 
installation. Rehabilitation of sick and failed wells. 

Drainage—Causes of waterlogging and salt probl^ns. 
Methods of drainage—drainage of irrigated and unirrig^ted 
lands, design of surface, sub-surface and veiticat 
systems. Improvement and utilization of poor quat^'^wiKr. 
Reclamation of saline and alkali soils. Economics of irrigafion 
and drainage systems. Use of waste water for irrigation— 
standards of waste water for sustained irrigation, feasibility 
and economics, 

4. Agricultural Structures : Site selection, design and 
construction of farmstead—farm house, cattle shed, dairy 
bam, poultry shed, hog housing, machinery and implement 
shed, storage structures for foodgrains feed and forage. 
Design and construction of fences and farm roads. Stmctures 
for plant environment—green houses, poly houses and 
shade houses. Common building materials used in 
construction—^timber, brick, stone, tiles, concrete etc. and 
their properties. Water supply, drainage and sanitation 
systems. 

PAPER-n 
Section A 

1. Farm Power and Machinery: Agricultural mechanization 
and its scope. Sources of farm power—animate and electro- 
mechancial. Thermodynamics, construction and working of 
internal combustion engines, fuel ignition, lubrication cooling 
and governing systems of IC engines. Different types of 
tractors and power tillers. Power transmission, ground drive, 
power take off (p.to.) and control systems. Operation and 
maintenance of farm machinery for primary and secondary 
tillage. Traction theory, Sowing, transplanting and inter¬ 
culture implements and tools. Plant protection equipment— 
spraying and dusting. Harvesting threshing and combining 
equipment. Machinery for earth moving and lane 
development—^methods and cost estimation. Ergonomics c 
man-machine system. Machinery for horticulture and agr* 
forestry, feeds and forage. Haulage of agricultural and for 
produce. 
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2. Agro-energy : Energy requirements of agricultural 
operations and agro-processing. Selection, installation, safety 
and maintenance of electric motors for agricultural 
ipplications. Solar (thermal and photovoltaic), wind and bio¬ 
gas energy and their utilisation in agriculture. Gasification 
of biomass for running IC engines and for electric power 
generation. Energy efficient cooking stoves and alternate 
cooking fuels. Distribution of electricity for agricultural and 
agro-industrial applications. 

Section-B 

3. Agricultural Process Engineering ; Post harvest 
rechnology of crops and its scope. Engineering properties 
of agricultural produces and by-products. Unit operations— 
cleaning, grading, size reduction, densification, 
concentration, drying/dehydration evaporation Alteration, 
feezing and packaging of agricultural produces and by¬ 
products. Material handling equipment—^belt and screw 
conveyors, bucket elevators, their capacity and power 
requirements. 

Processing of milk and dairy products—^homogenization, 
cream separation, pasteurization, sterilization, spray and roller 
drying, butter making, ice aeam, cheese and shrikhand 
manufacture. Waste and by-product utilization—rice husk, 
rice bran, sugarcane bagasse, plant residues and coir pith. 

4. Instrumentation and computer applications in 
Agricultural Engineering ; Electronic devices and their 
characteristics —rectifiers, amplifiers, oscillators, 
multivibrators. Digital circuits—sequential and 
combinational systems. Application of microprocessors in 
data acquisition and control of agricultural engineering 
processes —measurement systems for level, flow, strain, 
force, torque, power, pressure, vaccuum and temperature. 
Co.mputers —introduction input/output devices, central 
processing unit, memory devices, operating systems, 
processors, keyboards and printers. Algorithms, flowchart 
specification, programme translation and problem analysis 
in Agricultural Engineering. Multimedia and Audio-Visual 
aids. 

ANIMAL HUSBANDRY AND VETERINARY SCIENCE 
PAPER-1 

I. Animal Nutrition—Energy sources, energy, metabolism 
and requirements for maintenance and production of milk, 
meat, eggs and wool. Evaluation of feeds as sources of 
energy. 

1.1 Trends in protein nutrition : Source of protein 
metabolism and synthesis, protein quantity and quality in 
-elation of requirements. Energy protein ratios in ration' 

1.2 Minerals in animal diet : Sources, functions, 

- equirements and their relationship of the basic minerals 
i Utrients including trace elements. 

l.j Vitamins, Hormones and Growth Stimulating, 
mbstances : Sources, functions, requirements and inter¬ 
relationship with minerals. 


1.4 Advances in Ruminant Nutrition—Dairy Cattle : 
Nutrients and their metabolism with reference to milk 
production and its composition. Nutrient requirements for 
calves, heifers, dry and milking cows and buffaloes. Various 
feeding system. 

1.5 Advances in Non-Ruminant Nutrition—Poultry-— 
Nutrients and their metabolism with reference to poultry, meat 
and egg production. Nutrients requirements and feed 
formulation and boilers at different ages. 

1.6 Advances in Non-Ruminant Nutrition—Swine— 
Nutrients and their metabolism with special reference to 
growth and quality of meat production. Nutrient requirement 
and feed formulation for baby-growing and finishing pigs. 

1.7 Advances in Applied Animal Nutrition—A critical 
review and evaluation of feeding experiments, digestibility 
and balance studies. Feeding standards and measures for 
food energy. Nutrition requirements for growth, maintenance 
and production. Balanced rations. 

2 ,, Aniijial vhysiolog^y' 

2.1 Growth and Animal Production—Prenatal and 
postnatal growth, maturation, growth curves, measures of 
growth, factors affecting growth, conformation, body 
composition meat quality. 

2.2 Milk Production and Reproduction and Digestion :— 
Current status of hormonal control of mammary development 
m.ilk secretion and milk ejection. Male and Female 
reproduction organ, their components and function. 
Digestive organs and their ftinctions. 

2.3 Environmental Physiology Physiological relations 
and their regulation; mechanisms of adaption, environmental 
factors and regulatory mechanism involved in animal 
behaviour, methods of controlling climatic stress. 

2.4 Semen quality :—Preservation and Artificial 
Insemination—Components of semen, composition of 
spermatozoe, chemical and physical properties of ejaculated 
semen, factors affecting semen in vivo and in vitro. Factors 
affecting semen production and quality preservation, 
composition of diluents, sperm concentration, transport of 
diluted semen. Deep Freezing techniques in cows, sheep and 
goats, swine and poultry. Detection of oestrus and time of 
insemination for better conception. 

3. Livestock Production and Management: 

3.1 Commercial Dairy Farming—Comparison of dairy 
farming in India with advanced countries. Dairying under 
mixed farming and as a specialised farming, economic dairy 
farming. Starting of a daily’ farm. Capital and land requirement, 
organisation of the dairy farm. Procurement of goods, 
opportunities in dairy farming, factors determining the 
efficiency of dairy animal. Herd recording, budgeting, cost 
of milk production; pricing policy; Personnel Management, 
Developing Practical and Economic ration for dairy cattle; 
supply of greens throughout the year, field and fodder 
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requirements of Dairy farm. Feeding regimes for day and 
young stock and bulls, heifers and breeding animals; new 
trends in feeding young and adult stock; Feeding records. 

3.2 Commercial meat, egg and wool production— 
Development of practical and econonmic rations for sheep, 
goats, pigs, rabbits and poultry. Supply of greens, fodder 
regimens for young and mature stock. New trends in 
enhancing production and management. Capital and land 
requirements and socio-econonmic concept. 

3.3 Feeding and management of animals under drought, 
flood and other natural calamities. 

4. Genetics and Animal Breeding: 

Mitosis and Meiosis; Mendalian inheritance; deviations to 
Mendalian genetics; Expression of genes; Linkage and crossing 
over; Sex determination, sex influenced and sex limited 
characters; Blood groups and polymorphism; Chromosome 
abberations; Gene and its structure; DNA as a genetic material; 
Genetic code and protein synthesis; Recombinant DNA 
technology, Mutations, types of mutations, methods for 
detecting mutations and mutation rate. 

4.1 Population Genetics Applied to Animal Breeding: 

Quantitative Vs. qualitative traits; Hardy Weinberg Law; 
Population Vs. individual; Gene and genotypic frequency; 
Forces changing gene fr’equency; Random drift and small 
populations; Theory of padi coefficient inbreeding, methods 
of estimating in breeding coefficient, systems of in-breeding; 
Effective population size; Breeding value, estimation of 
breeding value, dominance and espistentic deviation; 
Partitioning of variation; Genotype x environment correlation 
and genotype x environment interaction; role of multiple 
measurements; Resemblance between relatives. 

4.2 Breeding Systems: 

Heritability, repeatability and genetic and phenotypic cor¬ 
relations, their methods of estimation and precision of 
estimates. Aids to selection and their relative merits; 
Individual, pedigree, family and within family selection; 
Progeny testing. Methods of selection; Construction of 
selection indices and their uses; Comparative evaluation of 
genetic gains through various selection methods; Indirect 
selection and Co-related response; Inbreeding, upgrading, 
cross-breeding and synthesis of breeds; Crossing of inbred 
lines for commercial production; Selection for general and 
specific combining ability; Breeding for threshold characters. 

PAPER fl 

1. Health and Hygiene : 

1.1. Histology and Histological Techniques : 

Stains—Chemicals classification of stains used in biological 
woik —Principles of staining tissues—mordants—progressive 
& regressive stains—differential staining of cytoplasmic and 
connective tissue elements—Methods of preparation and 
processing of tissues—celloidin embedding—Freezing 


microtomy—^Microscopy—Bright field microscope and 
electron microscope. Cytology—structure of cell, organells 
& inclusions; cell division—cell types—tissues and their 
classification—embryonic and adult tissues—Comparative 
histology of organs :—vascular. Nervous, digestive, 
respiratory, musculo—^skeletal and urogenital systems— 
Endocrine glands—Integuments—sense organs. 

1.2 Embryology: 

Embryology of vertebrates with special reference to aves 
and domestic mammals—gametogenesis—^fertilization—germ 
layers—Toetal membranes & placentation—types of placenta 
in domestic mammals—^Teratology—^twins & twinning— 
organogehesis—germ layer derivatives—endodermal, 
mesodermal and ectodermal derivatives— 

1.3 Bovine Anatomy—Regional Anatomy: 

Paranasal sinuses of OX—surface anatomy of salivary 
glands. Regional anatomy of infraorbital, maxillary, 
mandibuloalveolar, mental & comnal nerve block—^Regional 
anatomy of paravertebral nerves, pudental nerve, median, ulnav 
& radial nerves—tibiaL fibular and digital nerve—Crapial 
nerves—structures involved in epidural aneslhesia—siqiaftcial 
lynq)h nodes—sur&ce anatomy of visceral organs of dioracic 
abdominal and pelvic cavities—comparative features of 
locomotor ^paratus & their application in the biomechanics 
of mammalian body. 

1.4 Anatomy of Fowl: 

Musculo—skeletal system—toctional anatomy in relation 
to respiration and flying digestion and egg production. 

1.5 Physiology of blood and its circulation, respiration; 
excretion. Endocrine glands in health and disease. 

1.5.1 Blood constituents; 

Properties and functions—blood cell formation— 
Haemoglobin synthesis and chemistry—plasma proteins 
production, classification and properties; coj^ulation of 
blood; Haemorrhagic disorders—anticoagulants—blood 
groups—Blood volume—Plasma expanders—Buffer 
systems in blood. Biochemical tests and their significance 
in disease diagnosis. 

1.5.2 Circulation: 

Physiology of heart, cardiac cycle—^heart soimds, heart 
beat, electrocardiograms. Work and efficiency of heart— 
effect of ions on heart function—metabolism of cardiac 
muscle, nervous and chemical regulation of heart, effect of 
temperature and stress on heart, blood pressure and 
hypertension. Osmotic regulation, arterial pulse, vasomotor 
regulation of circulation, shock. Coronary & pulmonary 
circulation—^Blood—^Brain barrier—Cerebrospinal fluid— 
circulation in birds. 

1.5.3 Respiration: 

Mechanism of respiration, Transport and exchange of 
gases—neural control of respiration—chemoreceptors— 
hypoxia—respiration in birds. 
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1.5.4 Excretion : 

Structure and function of kidney—formation of urine— 
methods of studying renal function—renal regulation of 
acid—base balance; physiological constituents of urine— 
renal failure—passive venous congesion—Urinary 
recreation in chicken—Sweat glands and their function. 
Biochemical tests for urinary dysfunction. 

1.5.5 Endocrine glands : 

Functional disorders their symptoms and diagnosis. 
Synthesis of hormones, mechanism and control of secretion— 
hormonal receptors—classification and function. 

1.6 General knowledge of pharmacology and 
therapeutics of drugs : 

Cellular level of pharmacodynamics and 
pharmacokinetics—Drugs acting on fluids and electrolyte 
balance—drugs acting on autonomic nervous systems— 
Modern concepts of anaesthesia and dissociative 
anaesthetics—autocoids—Antimicorbials and principles of 
chemotherapy in microbial injections—use of hormones in 
therapeutics—chemotherapy of parasitic infections—Drug 
and econimic persons in the Edible tissues of animals— 
chemotherapy of Neoplastic diseases. 

1.7 Veterinary Hygiene with reference to water, air and 
habitation : 

Assesment of pollution of water, air and soil—Importance 
of climate in animal health—effect of environment on animal 
function and perforn»ance—relationship between 
industrialisation and animal agriculture—animal housing 
requirements for specific categories of domestic animals viz. 
pregnant cows & sows, milking cows, boiler birds—stress, 
strain & productivity in relation to animal habitation. 

2. Animal Diseases: 

2.1 Pathogenesis, symptoms, postmortum lesions, 
diagnosis, and control of infection diseases of cattle, pigs 
and poultry, horses, sheep and goats. 

2.2 Etiology, symptoms, diagnosis, treatment of 
production diseases of cattle, pig and poultry. 

2.3 Deficiency diseases of domestic animals and birds. 

2.4 Diagonsis and treatment of non-specific condition like 
impaction, Bloat, Diarrhoea. Indigestion, dehydration, stroke, 
poisioning. 

2.5 Diagnosis and treatment of neuroligical disorders. 

2.6 Principles and methods of immunisation of animals 
against specific diseases—hard immunity—disease free 
zones- -zero’ disease concept—chemoprophylaxis. 

2.7 Anaesthesia—local, regional and general— 
presnesthetic medication, Symptoms and surgical 
'nterference in fractures and dislocation, Hernia, choking 
abomassal displacement—Caesarian operations, 
rumenotomy—Castrations. 

2.8 Disease investigation techniques—Materials for 
laboratory investigation—Establishment Animal Health 
Centres—Disease free zone. 


3. Veterinary Public Health : 

3.1 Zoonoses : 

Classification, definition; role of animals and birds in 
prevalence and transmission of zoonotic diseases— 
occupational zoonotic diseases. 

3.2 Epidemiology: 

Principles, definition of epidemiological terms, application 
of epidemioligical measures in the study of diseases and 
disease control, epidemiological features of air, water and 
food borne infections. 

3.3 Veterinary Jurisprudence : 

Rules and Regulations for improvement of animal quality 
and prevention of animal diseases—state and control Rules 
for prevention of animal and animal product borne diseases— 
S.P. C.A.—veterolegal cases—certificates—Materials and 
Methods of collection of samples for veterolegal 
investigation. 

4. Milk and Milk Product Technology : 

4.1 Milk Technology: 

Organization of rural milk procurement, collection and 
transport of raw milk. 

Quality, testing and grading raw milk, Quality Storage 
grades of whole milk, Skimmed milk and cream. Processing, 
packaging, storing, distributing, marketing defects and their 
control and nutritive properties of the following milks : 
Pasteurized, standardized, toned, double toned, sterilized, 
homogenized, reconstituted, recombined and flavoured 
milks. Preparation of cultured milks, cultures and their 
management, yoghurt, Dahi, Lassi and Srikhand. 

Preparation of flavoured and sterilized milks. Legal 
standards, sanitation requirement for clean and safe milk and 
for the milk plant equipment. 

4.2 Milk Products Technology : 

Selection of raw materials, assembling, production, 
processing, stroring, distributing and marketing milk products 
such as Butter, Ghee, Khoa, Channa, Cheese: Condensed, 
evaporated, dried milk and baby food; Ice cream and Kulfi; 
by products; whey products, butter milk, lactose and casein. 
Testing, Grading, judging milk products—BIS and Agmark 
specifications, legal standards, quality control nutritive 
properties. Packaging, processing and operational control 
Costs. 

5. Meat Hygiene and Technology : 

5.1 Meat Hygiene : 

5.1.1 Ante mortem care and management of food animals, 
stunning, slaughter and dressing operations; abattoir 
requirements and designs; Meat inspection procedures and 
judgement of carcass meat cuts—grading of carcass meat 
cuts—duties and functions of Veterinarians in wholesome 
meat production. 
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5.1.2 Hygienic methods of handling production of meat- 
spoilage of meat and control measures—Post slaughter 
physicochemical changes in meat and factors that influence 
them^—Quality improvement methods—^Adulteration of meat 
and defection—Regulatory provisions in Meat trade and 
Industry. 

5.2 Meat Technology: 

5.2.1 Physical and chemical characteristics of meat-—meat 
emulsions—methods of preservation of meat—curing, 
canning, irradiation, packaging of meat and meat products; 
meat products and formulations. 

5.3 By products: 

Slaughter house by products and their utilisation—^Edible 
and inedible by products—social and economic implications of 
proper utilisation of slaughter house by products—Organ 
products for food and pharmaceuticals. 

5.4 Poultry Products Technology : 

Chemical composition and nutritive value of poultry meat, 
pre slaughter care and management. Slaughtering 
techniques, inspection, preservation of poultry meat, and 
products. Legal and BIS standards. 

Structure, composition and nutritive value of eggs. 
Microbial spoilage. Preservation and maintenance. 
Marketing of poultry meat, eggs and products. 

5.5 Rabbit/Fur Animal farming.—Care and management 
of rabbit meat production. Disposal and utilisation of fur and 
wool and recycling of waste by products. Grading of wool. 

6. Extension.—^Basic philosophy, objectives, concept and 
principles of extension. Different Methods adopted to 
educate farmers and rural conditions. Generation of 
technology, its transfer and feedback. Problems of 
constraints in transfer of technology. Animal husbandry 
programmes for rural development. 

BOTANY 

PAPER-T 

1. Microbiology and Plant Pathology.—^Viruses, bacteria, 
and plasmids—structure and reproduction. General accounts 
of infection. Phytoimmunology. Application of microbiology 
in agriculture, industry, medicine and pollution control in air, 
soil and water. 

Important plant diseases caused by viruses, bacteria, 
mycoplasma, fiingi and nematodes. Modes of infection and 
dissemination. Molecular basis of infection and disease 
resistance/defence. Physiology of parasitism and control 
measures. Fungal toxins. 

2. Cryptogams.—Algae, Fungi, Bryophytes, 
Pteridopbytes—structure and reproduction from 
evolutionary viewpoint. Distribution of Cryptogams in India 
and their econimic potential. 


3. Phanerogams—Gymnosperms : Concept of 
Progymnosperms. Classification and distribution of 
Gymnosperms. Salient features of Cycadales, Coniferales 
and Gnetales, their structures and reproduction. General 
account of Cycadofilicales, Bennettitales and Cordiatales. 

Angiosperms.—Systematics, anatomy, embryology, 
palynology and phylogeny. 

Comparative account of various systems of Angiosperm. 
Classification. Study of angiospermic families— 
Magnoliaceae, Ranunculaceae, Brassicaceae (Cruciferae), 
Rosaceae, Leguminosae, Euphorbiaceae, Malvaceae, 
Dipterocarpaceae, Apiaceae (Umbelliferae), Asclepiadaceae, 
Verbenaceae, Solanaceae, Rubiaceae, Cucurbitaceae, 
Asteraceae (Compositae), Poaceae (Gramineae), Arecaceae 
(Palmae), Liliaceae, Musaceae, Orchidaceae. 

Stomata and their types. Anomalous secondary growth. 
Anatomy of C3 and C4 plants. 

Development of male and female gametopliytes, 
pollination, fertilization. Endosperm—its deydopment and 
function. Patterns of embryo development PblyeinlNyony, 
apomixis. Applications of palynology. 

4. Plant Utility and Exploitation—Origin df i^m^ed 
plants, Vavilov’s centres of origin. Plants as sources food, 
fodder, fibres, spices, beverages, drugs, narcotics, 
insecticides, timber, gums, resins and dyes. 

Latex, cellulose Starch and their products. Perfumery, 
Importance of Ethnobotany in Indian context. Energy 
plantation. Botanical Gardens and Herbaria. 

5. Morphogenesis.—^Totipotency, polarity, symmetry and 
differentiation. Cell, tissue, organ and protoplast culture. 
Somatic hybrids and Cybrids. 

PAPER—n 

1. Cell Biology.—Techniques of Cell Biology. Prokaryotic and 
eukaryotic cells—structural and ultrastructural details. 
Structure and fimction of extracellular matrix or ECM (cell 
wall) and memberanes—cell adhesion, membrane transport 
and vesicular transport. Structure and function of cell 
organelles (chloroplasts, mitochondria, ER, ribosomes, 
endosomes, lysosomes, peroxisomes, hydrogenosome). 
Nucleus, nucleolus, nuclear pore complex. Chromatin and 
nucleosome. Cell signalling and cell receptors. Signal 
transduction (G-1 proteins, etc.). Mitosis and meiosis, 
molecular basis of cell cycle. Numerical and structural 
variations in chromosomes and their significance. Study of 
polytene, lampbrush and B-chromosomes—structure, 
behaviour and significance. 

2. Genetics, Molecular Biology and Evolution.— 
Development of genetics, and gene versus allele concept 
(Pseudoalleles). Quantitative genetics and multiple factor 
Linkage and crossing over—methods of gene mappir 
including molecular maps (idea of mapping fimction). S 
chromosomes and sexlinked inheritance, sex determinat 
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ind molecular basis of sex differentiation. Mutations 
biochemical and molecular basis), Cytoplasmic inlieritance 
^iid cytoplasmic genes (including genetics of male sterility), 
rions and prion hypothesis. 

Structure and synthesis of nucleic acids and proteins. 

Genetic code and regulation of gene expression. 

Multigene families. 

Organic evolution—evidences, mechanism and theories. 

Role of RNA in origin and evolution, 

3. Plant Breeding, Biotechnology and Biostatistics.— 
Methods of plant breeding—introduction, selection and 
^hybridization (pedigree, backcross, mass selection, bulk 
method). Male sterility and heterosis breeding. Use of 
ipomixis in plant breeding. Micropropagation and genetic 
engineering—methods of transfer of genes and transgenic 
crops; development and use of molecular markers in plant 
breeding. 

Standard deviation and coefficient of variation (CV). 
Tests of significance (Z-test, Mest and chi-square tests). 
Probability and distributions (normal, binomial and Poisson 
distributions). Correlation and regression. 

4. Physiology and Biochemistry.—Water relations, 
Mineral nutrition and ion transport, mineral deficiencies. 
Photo-synthesis—photochemical reactions photo- 
;bhosphorylation and carbon pathways including C pathway 
(photorespiration), C, C and CAM pathways. Respiration 
{anerobic and aerobic, including fermentation)—electron 
transport chain and oxidative phosphorylation. 
Chemiosmotic theory and ATP syntiiesis. Nitrogen fixation 
and nitrogen metabolism. Enzymes, coenzymes, energy 
transfer and energy conservation. Importance of secondary 
metabolites. Pigments as photoreceptors (plastidial pigments 
bnd phytochrome). Photoperiodism and flowering, 
vernalization, senescene. Growth substances—^their chemical 
nature, role and application in agri-horticulture, growth 
indices, grov^h movements. Stress physiology (heat, water, 
salinity', metal). Fruit and seed physiology. Dormancy, 
Morage and germination of seed. Fruit ripening—its 
molecular basis and manipulation. 

5. Ecology and Plant Geography.—Ecological factors. 
Concepts and dynamics of community. Plant succession. 
Concepts of biosphere. Ecosystems and their conservation 
Pollution and its control (including phytoremediation). 

Forest types of India—afforestation, deforestation and 
jcial forestry. Endangered plants, endemism and Red Data 
Tn)oks. Biodiversity. Convention of Biological Diversity, 
vovereign Rights and Intellectual Property Rights. Biogeo- 
hcmicai cycles. Global wanning. 

CHEMISTRY 
PAPER—I 

Atomic structure : 

Quantum theory, Heisenbergs uncertainty principle, 
Schrodinger wave equation (time independent). 


Interpretation of wave function, particle in one-dimensional 
box, quantum numbers, hydrogen atom wave functions. 
Shapes of s, p and d orbitals. 

2. Chemical bonding: 

Ionic bond, characteristics of ionic compounds, factors 
affecting stability of ionic compounds, lattice energy, Bom- 
Haber cycle; covalent bond and its general characteristics, 
polarities of bonds in molecules and their dipole moments. 
Velence bond theory, concept of resonance and resonance 
energy. Molecular orbital theory (LCAO method); bonding 
in homonuclear molecules : H+^j H^ to Ne^, NO, CO, HF, CN 
CN, BeH^ and CO^. Comparison of valence bond and 
molecular orbital theories, bond order, bond strength and 
bond length. 

3. Solid state: 

Forms of solids, law of constancy of interfacial angles, 
crystal systems and crystal classes (crystallographic groups). 
Designation of crystal faces, lattice structures and unit cell. 
Laws of rational indices. Bragg's law. X-ray diffraction by 
crystals. Close packing, radius ratio rules, calculation of some 
limiting radius ratio valves. Structures of NaCl, ZnS, CsCl, 
CaF^, CH^ and rutile. Imperfections in crystals, stoichiometric 
and nonstoichiometric defects, impurity defects, 
semiconductors. Elementary study of liquid crystals. 

4. The gaseous state : 

Equation of state for real gases, intermolecular 
interactions, iiquification of gases and critical phenornena, 
Max-well's distribution of speeds, intermolecular collisions, 
collisions on the wall and effusion. 

5. Thermodynamics and statistical thermodynamics : 

Thermodynamic systems, states and processes, work, 
heat and internal energy; first law of thermodynamics, work 
done on the systems and heat absorbed in different types 
of processes; calorimetry, energy and enthalpy changes in 
various processes and their temperature dependence. 

Second law of thermodynamics; entropy as a state 
function, entropy changes in various processes, entropy— 
reversibility and irreversibility. Free energy functions; criteria 
for equilibrium, relation betw^een equilibrium constant and 
thermodynamic quantities; Nemst heat theorem and third 
law of thermodynamics. 

Micro and macro states; canonical ensemble and canonical 
partition function; electronic, rotational and vibrational 
partition functions and thermodynamic quantities; chemical 
equilibrium in ideal gas reactions. 

6. Phase equilibria and solutions : 

Phase equilibria in pure substances; Clausius-Clapeyron 
equation; phase diagram for a pure substance; phase 
equilibria in binary' systems, partially miscible liquids-upper 
and lower critical solution temperatures; partial molar 
quantities, their significance and determination; excess 
thermodynamic functions and their determination. 
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7. Electrochemistry: 

Debye-Huckel theory of strong electrolytes and Debye- 
Huckle limiting Law for various equilibrium and transport 
properties. 

Galvanic cells, concentration cells; electrochemical series, 
measurement of e.m.f. of cells and its applications; fuel cells 
and batteries. 

Processes at electrodes; double layer at the interface; rate 
of charge transfer, current density; overpotential; 
electroanalytical techniques—voltametry, polarogrphy, 
amperometry, cyclic-voltametry, ion selective electrodes and 
their use, 

8. Chemical kinetics: 

Concentration dependence of rate of reaction; differential 
and integral rate equations for zeroth, first, second and 
fractional order reactions. Rate equations involving reverse, 
parallel, consecutive and chain reactions; effect of 
temperature and pressure on rate constant. Study of fast 
reactions by stop-flow and relaxation methods. Collisions 
and transition state theories. 

9. Photochemistry: 

Adsorption of light; decay of excited state by different 
routes; photochemical reactions between hydrogen and 
halogens and their quantum yields. 

10. Surface phenomena and catalysis : 

Adsorption from gases and solutions on solid adsorbents, 
adsorption isotherms—Langmuir and B.E.T. isotherms; 
determination of surface area, characteristics and mechanism 
of reaction on heterogeneous catalysts. 

11. Bio-inorganic chemistry : 

Metal ions in biological systems and their role in ion- 
transport across the membranes (molecular mechanism), 
ionophores, photosynthesis—PSI, PSH; nitrogen fixation, 
oxygen-uptake proteins, cytochromes and ferrodoxins. 

12. Coordination chemistry: 

(a) Electronic configurations; introduction to theories of 
bonding in transition metal complexes. Valence bond theory, 
crystal field theory and its modifications; applications of 
theories in the explanation of magnetism ^d electronic 
spectra of metal complexes. 

(b) Isomerism in coordination compounds. lUPAC 
nomenclature of coordination compounds; stereochemistry 
of complexes with 4 and 6 coordination numbers; chelate 
effect and polynuclear complexes; trans effect and its 
theories; kinetics of substitution reactions in square-planar 
complexes; thermodynamic and kinetic stability of 
complexes. 

(c) Synthesis and structures of metal carbonyls; 
carboxylate anions, carbonyl hydrides and metal nitrosyl 
compounds. 


(d) Complexes with aromatic systems, synthesis, 
structure and bonding in metal olefin complexes, alkyne 
complexes and cyclopentadienyl complexes coordinative 
unsaturation, oxidative addition reactions, insertion 
reactions, fluxional molecules and their characterization. 
Compounds with metal-metal bonds and metal atom clusters. 

13. General chemistry off block elements : 

Lanthanides and actinides; separation, oxidation stated 
magnetic and spectral properties; lanthanide contraction. 

14. Non-Aqueous Solvents : 

Reactions in liquid NH^, HF, SO^ and H^SO^. Failure of 
solvent system concept, coordination model of non- 
aqueous solvents. Some highly acidic media, fluorosulphuric 
acid and super acids. 

PAPER-n 

1. Delocalised covalent bonding :—^Aromaticity, anti¬ 
aromaticity; annulenes, azulenes, tropolones, kekulene, 
fulvenes, sydnones. 

2 (a). Reaction mechanisms :—General methods (both 
kinetic and non-kinetic of study of mechanisms or organic 
reactions illustrated by examples—use of isotopes, crossover 
experiment, intermediate trapping, stereochemistry; energy 
diagrams of simple organic reaction—^transition states and 
intermediates; energy of activation; thermodynamic control 
and kinetic control of reactions. 

(b) Reactive intermediates :—Generation, geometry, 
stability and reactions of carbonium and carbenium ions, 
carban-ions, free radicals, carbenes, benzynes and nitrenes. 

(c) Substitution reactions:—SNl, SN2, Sni, SNT, SN2*, 
SNi' and SRNl mechanisms; neighbouring group 
participation; electrophilic and nucleophilic reactions of 
aromation compounds including simple heterocyclic 
compounds—pyrrole furan, thiophene, indole. 

(d) Elimination reactions :—El, E2 and Elcb mechanisms 
orientation in E2 reactions—Saytzeff and Hoffmann; 
pyrolytic syn elimination—acetate pyrolisis, Chugaev and 
Cope elemination. 

(e) Addison reactions ;—Electrophilic addition to C = C 
and C “ C nucleophilic addition to C - O, C = N, conjugated 
olefins and carbonyls. 

(f) Rearrangements :—^Pinacol—^pinacolone, Hoffrnann, 
Beclonann, Baeyer—^Villiger, Favorsldi, Fries, Claisen, Cope, 
Stevens and Wagner—Meerwein rearrangements. 

3. Pericyclic reactions :—Classification and examples 
Woodward—Hoflfaiann rules—electrocyclic reactions, cyclo¬ 
addition reactions [2+2 and 4+2 and] and sigmatropic shifts 
[I, 3; 3,3 and 1,5], FMO approach. 

4. Chemistry and mechanism of reactions. :—Aldol 
condensation (including directed aldol condensation), 
Claisen condensation, Dieckmann, Perkin, Knoevenagel, 
Wittig, Clemmensen, Wolff—Kishner, Cannizzaro and von 
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iichter reactions; Stobbe, benzoin and acyloin 
ondensations; Fischer indole synthesis, Skraup synthesis, 
: iscbler -Napieralski, Sandmeyer, Reimer—Tiemann and 
(eformatsky reactions. 

. Polymeric Systems: 

(a ) Physical chemistiy of polymers :—Polymer solutions 
od their thermodynamic properties; number and weight 
iverage molecular weights of Polymers. Determination of 
■lolecular weights by sedimentation, light scattering, osmotic 
pressure, viscosity, end group analysis methods. 

(b) Preparation and properties of polymers :—Organic 
)olymers—polyethylene, polystyrene, polyvinyl chloride, 
Teflon, nylon, terylene, synthetic and natural rubber, 
.norganic polymers—phosphonitrilic halides, borazines, 
ulicones and silicates, 

(c) Biopolymers :—Basic bonding in proteins, DNA and 

^<NA. 

f\ r' noAO rvf t'AQO'Pnt^ * OcO HTO OrO Pb 

vy . T 11 truv't.t V vyj. X 

OAc),’ SeO^, NBS, B^H^, Na-Liquid NH 3 , LiAIH^, NaBH^, 
.iBuLi, MCPBA. 

7. Photochemistry :—Photochemical reactions of simple 
organic compounds, excited and ground states, singlet and 
triplet states, Norrish—Type I and Type II reactions. 

8 . Principles of spectroscopy and applications in 
structure elucidation. 

(a) Rotational spectra :—Diatomic molecules; isotopic 
substitution and rotational constants. 

(b) Vibrational spectra :—Diatomic molecules; linear 
triatomic molecules, specific frequencies of functional 
groups in polyatomic molecules. 

(c) Electronic spectra:—Singlet and triplet states, p^^)p* 
and P^-^^^P* transitions; application to conjugated double 
bonds and conjugated carbonyls—Woodward-Fieser rules. 

(d) Nuclear magnetic reasonance :—Isochronous and 
aniso-chronous protons; chemical sl^ift and coupling 
constants; 

Application of NMR to simple organic molecules. 

(e) Mass spectra :—Parent peak, base peak, daughter 
eak, metastable peak, fragmentation of simple organic 

aiolecules; 

£—cleavage, McLaflferty rearrangement 

(f) Electron spin resonance :—Inorganic complexes and 
’ee radicals. 

CHEMICAL ENGINEERING 
PAPER-I 
Section A 

1 ) Fluid and particle Dynamics 

Viscosity of fluids. Laminar and turbulent flows. Equation 
1 continuity and Navier—Stokes equation—Bernoulli's 


theorem. Flow meters. Fluid drag and pressure drop due to 
friction, reynolds Number and friction factor—effect of pipe 
roughness. Economic pipe diameter, Pumps, water, air/steam 
jet ejectors, compressors, blowers and fans. Agitation and 
mixing of liquids. Mixing of solids and pastes. Crushing and 
Grinding—principles and equipment Rittinger's and Bond's 
laws. Filtration and filtration equipment. Fluid-particle 
mechanics—free and hindered settling. Fluidisation and 
minimum fluidization velocity, concepts of compressible and 
incompressible flow. Transport of Solids. 

(b) Mass Transfer 

Molecular diffusion coefficients, first and second law of 
diffusion, mass transfer coefficients, film and peneteration 
theories of mass transfer. Distillation, simple distillation 
relative volatility, fractional distillation, plate and packed 
columns for distillation. Calculation of theoretical number 
of plates; Liquid equilibria. Extraction—^theory and practice; 
Design of gas absorption columns. Drying. Humidification, 
dehumidification. Crystallisation. Design of equipment. 

(c) Heat Transfer 

Conduction, thermal conductivity, extended surface heat 
transfer. 

Convection—free and forced. Head transfer 
coefficients—Nusseit Number. LMTD and effectiveness. 
NTU methods for the design of Double Pipe and Shell & 
Tube Heat Exchangers. Analogy between heat and 
momentum transfer. Boiling and condensation heat transfer. 
Single and multiple—effect evaporators. Radiation— 
Stefan—Boltzman Law, emissivity and absorptivity. 
Calculation of heat load of a fiimace. Solar heaters. 

Section B 

(d) Novel Separation Processes 

Equilibrium separation processes—ion-exchange, 
osmosis, electro—dialysis, reverse osmosis, ultra—filtration 
and other membrane processes. Molecular distillation. Super 
critical fluid extraction. 

(e) Process Equipment Design 

Factors affecting vessel design criteria—Cost 
considerations. Design of storage vessels—vertical, 
horizontal spherical, underground tanks for atmospheric and 
higher pressure. Design of closures flat and eliptical head, 
Design of supports. Materials of construction- 
characteristics and selection. 

(f) Process Dynamics and Control 

Measuring instruments for process variables like level, 
pressure, flow, temperature pH and concentration with 
indication in visuai/phneumatic/analog/^digital signal forms. 
Control variable manipulative variable and load variables. 
Linear control—Laplace transforms. PID controllers. Block 
diagram representation. Transient and frequency response, 
stability of closed loop systems. Advanced control 
strategies. Computer based process control. 
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PAPER II 
Section A 

(a) Material and energy Balances 

Material and energy balance calculations in processes 
with recycle/bypass/purge. Combustion of solid/liquid/ 
gaseous fuels, stoichiometric relationships and excess air 
requirements. Adiabatic flame temperature. 

(b) Chemical Engineering Thermodynamics 

Laws of thermodynamics. PVT relationship for pure 
components and mixtures. Energy functions and inter¬ 
relationships—Maxwell’s relations. Fugacity activity and 
chemical potential. Vapour liquid equilibria for ideal/non¬ 
ideal, single and multicomponent systems. Criteria for 
chemical reaction equilibrium, equilibrium constant and 
equilibrium conversions. Thermodynamic cycles— 
refrigeration and power. 

(c) Chemical Reaction Engineering 

Batch reactors—kinetics of homogeneous reactions and 
interpretation of kinetic data. Ideal flow reactors—CSTR, plug 
flow reactors and their performance equations. Temperature 
effects and run-away reactions. Heterogeneous reactions— 
catalytic and non-catalytic and gas-solid and gas-liquid 
reactions. Intrinsic kinetics and global rate concept Importance 
of interphase and intraparticle mass transfer on performance. 
Effectiveness factor. Isothermal and non-isothermal reactors 
and reactor stability. 

Section B 

(d) Chemical Technology 

Natural organic products—Wood and wood-based 
chemicals, pulp and paper, Agro industries—Sugar, Edible 
oils extraction (including tree-based seeds), Soaps and 
detergents. Essential oils. Biomass gasification (including 
biogas). Coal and coal chemical. Petroleum and Natural gas— 
Petroleum refining (Atmospheric distillation/cracking/ 
reforming)—Petro-chemical industries—Polyethylenes 
(LDPE/HDPE/LLDPE). Polyvinyl choride, Polystyrene, 
Ammonia manufacture Cement and lime industries. Paints 
and varnishes. Glass ceramics. Fermentation-alcohol and 
antibiotics. 

(e) Environmental Engineering and Safety 

Ecology and Environment. Sources of pollutants in air 
water. Green house effect, ozone layer depletion, acid rain. 
Micrometeorology and dispersion of pollutants in 
environment. Measurement techniques of pollutant levels 
and their control strategies. Solid wastes, their hazards and 
their disposal techniques. Design and performance analysis 
of pollution control equipment. Fire and explosion hazard 
rating—^HAZOP and ILAZAM. Emergency planning disaster 
management Environmental legislations- water, air and 
environment protection Acts. Forest (Conservation) Act. 


(f) Process Engineering Economic 

Fixed and working capital requirement for a process industiy 
and estimation methods. Cost estimation and comparison of 
alternatives. Net present value by discounted cash flow. Pay 
back analysis. IRR Depreciation, taxes and insurance. Break¬ 
even point analysis. Project scheduling—^PERT and CPM. Profit 
and loss account, balance sheet and financial statement. Plant 
location and plant layout including piping. 

CIVILENGINEERING 

PAPER-I 

Part-A : ENGINEERING MECHANICS, STRENGTH OF 
MATERIALS AND STRUCTURALANALYSIS. 

ENGINEERING MECHANICS: 

Units and Dimensions, SI Units, Vectors, Concept of Force, 
concept of particle and rigid body. Concurrent, Non 
Concurrent and parallel forces in a plane, moment of force 
and Varignon's theorem, free body diagram, conditions of 
equilibrium, Principle of virtual work, equivalent force system. 

First and Second Moment of area. Mass moment of Inertia. 

Static Friction, Inclined Plane and bearings. 

Kinematics and Kinetics: 

Kinematics in cartesian and Polar Co-ordinates, motion 
imder uniform and non-uniform acceleration, motion under 
gravity. Kinetics of particle: Momentum and Energy principles, 
’D' Alembert's Principle, Collision of elastic bodies, rotation of 
rigid bodies, simple harmonic motion. Flywheel. 

STRENGTH OFMATERIALS: 

Simple Stress and Strain, Elastic constants, axially loaded 
compression members, Shear force and bending moment, 
theory of simple bending, shear Stress distribution across 
cross sections. Beams of uniform strength, Leaf spring. Strain 
Energy indirect stress, bending & shear. 

Deflection of beams: Mecaulay's Method, Mohr's Moment 
area method, Conjugate beam method, unit load method. 
Torsion of Shafts, Transmission of power, close coiled helical 
springs, Elastic stability of columns. Fuler's, Rankine's and 
Secant formulae. Principal Stresses and 
Strains in two dimensions, Mohr's Circle, Theories and Elastic 
Failure, Thin and Thick cylinders : Stresses due to internal 
and external pressure—^Lame's equations. 

STRUCTURAL ANALYSIS: 

Castiglianio's theorems I and II, Unit load method, method 
of consistent deformation applied to beams and pin jointed 
trasses. Slope-deflection, moment distribution, Kani's method 
of analysis and column analogy method applied to 
indeterminate beams and rigid frames. 

Rolling loads and Influences lines : Influences lines for 
Shear Force and Bending moment at a section of a beam. 
Criteria for maximum shear force and bending Moment ir 
beams traversed by a system of moving loads. Influence 
lines for simply supported plane pin jointed trusses. 
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Arches : Three hinged, two hinged and fixed arches, rib 
ortening and temperature effects, influence lines in arches. 

Matrix methods of analysis : Force method and 
: -placement method of analysis of indeterminate beams and 

id frames. 

Plastic Analysis of beams and frames : Theory of plastic 
..nding, plastic analysis, statical method. Mechanism 
, 'tliod. 

Lnsymmetrical bending : Moment of inertia, product of 
lertia, position of Neutral Axis and Principal axis, calculation 
f bending stresses. 

Part-B: DESlGNOFSTRUCIIJRES:STEEL,CONC^ 
AND MASONRY STRUCTURES. 

STRUCTURAL STEEL DESIGN: 

Structural Steel : Factors of safety and load factors. 
<! vetted, bolted and welded joints and connections. Design 
4' tension and compression members, beams of built up 
cction, rivetted and welded plate girders, gantry girders, 
rancheons with batten and lacings, slab and gussetted 
..olumn bases. 

Design of highway and railway bridges : Through and 
;eck type plate girder, Warren girder, Pratt truss. 

DESIGN OF CONCRETEAND MASONRY STRUCTURES: 

Concept of mix design. Reinforced Concrete : Working 
4ress and Limit State method of design—Recommendations 
4 i.S. codes, design of one way and two way slabs, staircase 
labs, simple and continuous beams of rectangular, T and L 
ections, compression members under direct load with or 
'.vithout eccentricity, Isolated and combined footings. 

Cantilever and Counterfort type retaining walls. 

Water tanks : Design requirements for Rectangular and 
ircular tanks resting on ground. 

Prestressed concrete : Methods and systems of 
rcstressing, anchorages, Analysis and design of sections 
r flexure based on working stress, loss of prestress. 

Design of brick masonry as per I.S. codes. 

De sign of masonry retaining walls. 

Part-C : FLUID MECHANICS, OPEN CHANNEL 
FLOW AND hydraulic MACHINES 

FLUIDMECHANICS: 

f luid properties and their role in fluid motion, fluid statics 
V iuding forces acting on plane and curve surfaces. 

Kinematics and Dynamics of Fluid flow : Velocity and 

c lerations, stream lines, equation of continuity, irrotational 

j rotational flow, velocity potential and stream functions, 
ownet, methods of drawing flownet, sources and sinks, flow 
paration, tree and forced vortices. 


Control volume equation, continuity, momentum, energy 
and moment of momentum equations from control volume 
equation, Navier-Stokes equation, Euler's equation of motion, 
application to fluid flow problems, pipe flow, plane, curved, 
stationary and moving vanes, sluice gates, weirs, orifice meters 
and Venturi meters. 

Dimensional Analysis and Similitude : Buckingham's Pi- 
theorem, dimensionless parameters, similitude theory, model 
laws, undistorted and distorted models. 

Laminar Flow: Laminar flow between parallel, stationary 
and moving plates, flow through tube. 

Boimdary layer: Laminar and turbulent boundry layer on 
a flat plate, laminar sublayer, smooth and rough boundaries, 
drag and lift. 

Turbulent flow through pipes: Characteristics of turbulent 
flow, velocity distribution and variation of pipe friction factor, 
hydraulic grade line and total energy line, siphons, expansions 
and contractioris iii pipes, pipe networks, water lianiirier iii 
pipes and surge tanks. 

Open channel flow : Uniform and non-uniform flows, 
momentum and energy correction factor, specific energy and 
specific force, critical depth, resistance equations and 
variation of roughness coefficient, rapidly varied flow, flow 
in contractions, flow at sudden drop, hydraulic jump and its 
applications, surges and waves, gradually varied flow, 
classification of surface profiles, control section, step method 
of integration of varied flow equation, moving surges and 
hydraulics bore, 

HYDRAULIC MACHINES AND HYDROPOWER : 

Centrifugal pumps—Types, characteristics, Net Positive 
Suction Height (NPSH), specific speed. Piunps in parallel. 

Reciprocating pumps, Airvessels, hydraulic ram, efficiency 
parameters, Rotary and positive displacement pumps, 
diaphragm and jet pumps. 

Hydraulic turbines, types, classification, choice of 
turbines, performance parameters, control, characteristics, 
specific speed. 

Principles of hydropower development, Types, layouts 
and Component works. Surger tanks, types and choice. Flow 
duration curves and dependable flow. Storage and pondage. 
Pumped storage plants. Special features of mini, micro-hydel 
plants. 

Part-D: GEO-TECHNICAL ENGINEERING 

Types of soil, phase relationships, consistency limits, 
particle size distribution, classification of soil, structure and 
clay mineralogy. 

Capillary water and structural water, effective stress and 
pore water pressure, Darcy’s, Law, factors affecting 
permeability, determination of permeability, permeability of 
stratified soil deposits. 
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Seepage pressure, quicksand condition, compressibility 
and consolidation, Terzaghi's theory of one dimensional 
consolidation, consolidation test. 

Compaction of soil, field control of compaction. Total stress 
and effective stress parameters, pore pressure coefBcients. 

Shear strength of soils, Mohr Coulomb failure theory. Shear 
tests. 

Earth pressure at rest, active and passive pressures, 
Rankine's theory Coulomb's wedge theory, earth pressure on 
retaining wall, sheetpile walls. Braced excavation. 

Bearing capacity, Terzaghi and other important theories 
net and gross bearing pressure. 

Immediate and consolidation settlement. 

Stability of slope. Total Stress and Effective Stress 
methods. Conventional methods of slice, stability number. 

Subsurface exploration, methods of boring, sampling, 
penetration tests, pressure meter tests. 

Essential features of foundation, types of foundation, 
design criteria, choice of type of foundation, stress 
distribution in soils, Boussinessq's theory, Newmark's 
chart, pressure bulb, contact pressure, applicability of 
different bearing capacity theories, evaluation of bearing 
capacity from field tests, allowable bearing capacity. 
Settlement analysis, allowable settlement. 

Proportioning of footing, isolated and combined footings, 
rafts, buoyancy rafts. Pile foundation, types of piles, pile 
capacity, static and dynamic analysis, design of pile groups, 
pile load test, settlement of piles, lateral capacity. Foundation 
for Bridges. Ground improvement techniques—^preloading 
sand drains, stone colunm, grouting, soil stabilisation. 

PAPER-II 

Part-A: CONSTRUCTION TECHNOLOGY, EQUIPMENT, 
PLANNING AND MANAGEMENT 

1 .CONSTRUCTION TECHNOLOGY: 

ENGINEERING MATERIALS; 

Physical properties of construction materials : Stones, 
Bricks and Tiles; Lime, Cement and Surkhi Mortars; Lime 
Concrete and Cement concrete. Properties of freshly 
mixed and hardened concrete, flooring Tiles, use of ferro- 
cement, fibre-reinforced and polymer concrete, high 
strength concrete and light weight concrete. Timber ; 
Properties and uses; defects in timber, seasoning and 
preservation of timber. Plastics, rubber and damp-proofing 
material, termite proofing. Material for Low cost housing. 

CONSTRUCTION: 

Building components and their functions; Brick 
masonry : Bonds, jointing. Stone masonaiy. Design of 
Brick masonry walls as per I.S. codes, factors of safety. 


serviceability and strength requirements; plastering, pointing. 
Types of Floors & Roofs. Ventilators, Repairs in buildings. 

Functional planning of building: Building orientation, 
circulation, grouping of areas, privacy concept and design 
of energy efficent building; provisions ofNational Building 
Code. 

Building estimates and specifications; cost of works; 
valuation. 

2. CONSTRUCTION EQUIPMENT: 

Standard and special types of equipment. Preventive 
maintenan ce and repair, factors affecting the selection of 
equipment, econimical life, time and motion study, capital 
and maintenance cost. 

Concreting equipments : Weigh batcher, mixer, vibrator, 
batching plant. Concrete pump. 

Earth-work equipments : Power shovel, hoe, bulldozer, 
dumper, trailers and tractors, rollers, sheep foot roller. 

3. CONSTRUCTION, PLANNING AND MANAGEMENT: 

Construction activity, schedules. Job layout, bar charts, 
organization of contracting firms, project control and 
supervision. Cost reduction measures. 

Newwotk analysis: CPM and PERT analysis. Float Times, 
crashing of activities, contraction of network for cost 
optimization, updating. Cost analysis and resource allocation. 

Element of Engineering Economics, methods of appraisal, 
present worth, annual cost, benefit-cost, incremental analysis. 
Economy of scale and size. Choosing between alternatives 
including level of investment. Project profitability. 

Part-B : SURVEY AND TRANSPORTATION 
ENGINEERING 

Survey : Common methods of distance and angle 
measurement, plane table survey, levelling, traverse survey, 
triangulation survey, corrections and adjustments, contouring, 
topographical map. Surveying instruments for above 
purposes. Tachebmetry. Circular and tansition curves. 
Principles of photogrammetry. 

Railways: Permanent way, sleepers, rail fastenings, ballast, 
points and crossings, design of turn outs, stations and yard, 
turntables, signals and inter-locking, level-crossing, 
construction and maintenance of permanent ways : 
Superelevation, creep of rail, ruling gradient, track resistance, 
tractive efforts, relaying of track. 

Highway Engineering : Principles of highway planning. 
Highway alignments. Geometrical design : Cross section, 
camber, superelevation, horizontal and vertical curves. 
Classification of roads; low cost roads, flexible pavements, 
rigid pavements. Design of pavements and their construction, 
evaluation of pavement failure and strengdiening. 

Drainage of roads: Surface and sub-surface drainage. 

Traffic Engineering : Forecasting techniques, origin and 
destination survey, highway capacity, channelised and 
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nchannelised intersections, rotary design elements, 
uirkings, signs, signals, street lighting; Traffic surveys, 
rinciple of highway financing. 

art-C; HYDROLOGY, WATER RESOURCES AND 
ENGINEERING 

Hydrology: Hydrological cycle, precipitation, evaporation, 
anspiration, depression storage, infiltration, overland flow, 

• drograph, flood frequency analysis, flood estimation, flood 
aiting through a reservoir, channel flow routing-Muskingam 
nethod. 

Ground water flow : Specific yield, storage coefficient, 
a oefficent of permeability, confined and unconfmed aquifers, 
quitards, radial flow into a well under confined and 
jnconfined conditions, tube wells, pumping and recuperation 
csts, ground water potential. 

Water Resources Engineering: Ground and surface water 
osources, single and multipurpose projects, storage capacity 
>f reservoirs, reservoir losses, reservoir sedimentation, 
vi'inomics of water resources projects. 

Irrigation Engineering : Water requirements of crops : 
consumptive use, quality of water for irrigation, duty and 
delta, irrigation methods and their efficiencies. 

Canals : Distribution systems for canal irrigation, canal 
capacity, canal losses, alignment of main and distributory 
canals, most efficient section, lined canals, their design, regime 
theory, critical shear stress, bed load, local and suspended 
load tran sport, cost analysis of lined, unlined canals, drainage 
behind lining. 

Water logging : causes and control, drainage system 
design, salinity. 

Canal structures : Design of cross regulators, head 
regulators, canal falls, aqueducts, metering flumes and canal 
outlets. 

Diversion head works: Principles and design of weirs on 
permeable and impermeable foundations, Khosla’s theory, 
energy dissipation, stilling basin, sediment excluders. 

Storage works : Types of dams, design, principles of rigid 
gravity and earth dams, stability analysis, foundation 
treatment, joints and galleries, control of seepage. 

Spillways: spillway types, crest gates, energy dissipation. 

River training : Objectives of river training, methods of 
river training. 

'^art-D: ENV1RC)NMENTAL ENGINEERING 

Water Supply; Estimation of surface and subsurface water 

sources, predicting demand for water, impurities of water 
rid their significance, physical, chemical and bacteriological 
inalysis. waterborne diseases, standards or potable water. 

Intake of water : Pumping and gravity schemes. Water 
realment : principles of coagulation, flocculation and 
edimentation; slow-, rapid-, pressure-, filters; chlorination, 
oftening. removal of taste, odour and salinity. 


Water storage and distribution : Storage and balancing 
reservoirs : types, location and capacity. Distribution systems : 
layout, hydraulics of pipe lines, pipe fittings, valves including 
check and pressure reducing valves, meters, analysis of 
distribution systems, leak detection, maintenance of 
distribution systems, pumping stations and their operations. 

Sewerage systems: Domestic and industrial wastes, storm 
sewage—separate and combined systems, flow through 
sewers, design of sewers, sewer appurtenances, manholes, 
inlets, junctions, siphon. Plumbing in public buildings. 

Sewage characterisation : BOD, COD, solids, dissolved 
oxygen, nitrogen and TOC. Standards of disposal in normal 
water course and on land. 

Sewage treatment: Working principles, units, chambers, 
sedimentation tank, trickling filters, oxidation ponds, activated 
sludge process, septic tank, disposal of sludge, recycling of 
waste water. 

Solid waste : Collection and disposal in rural and urban 
contexts, management of long-term ill-effects. 

Environmental Pollution : Sustainable development. 
Radioactive wastes and disposals. Environmental impact 
assessment for thermal power plants, mines, river valley 
projects. Air pollution. Pollution control acts. 

FORESTRY 

PAPER-I 

Section A 

1. Silviculture—General : 

General Silvicultural Principles—ecological and 
physiological factors influencing vegetation; natural and 
artificial regeneration of forests; methods of propagation, 
grafting techniques, site factors; nursery and planting 
techniques—nursery beds, polybags and maintenance, water 
budgeting, grading and hardening of seedlings; special 
approaches, establishment and tending. 

2. Silviculture-Systems: 

Clear felling, unifoiTn shelter wood selection, coppice and 
conversion systems. Management of silviculture systems of 
temperate, subtropical, humid tropical, dry tropical and 
coastal tropical forests with special reference to plantation : 
silviculture, choice of species, establishment and management 
of stands, enrichment methods, technical constraints, 
intensive mechanized methods, aerial seeding, thinning. 

3. Silviculture-Mangrove and Cold desert: 

Mangrove—habitat and characteristics, mangrove 
plantation-establishment and rehabilitation of degraded 
mangrove formations; silvicultural systems for mangrove; 
protection of habitats against natural disasters. Cold desert- 
characteristics, identification and management of species. 
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4. Silviculture of trees: 

Traditional and recent advances in tropical silvicultural 
research and practices. Silviculture of some of the 
economically important species in India such as Acacia 
catechu, Acacia nilotica, Acacia auriculiformis, Albizzia 
lebbeck, Albizzia procera, Anthocephalus Cadamba, 
Anogeissus latifolia, Azadirachta indica, Bamboo spp, Butea 
monosperma, Cassia siamea, Casuarina equisetifolia, 
Cedrus deodara, chukrasia tabularis, Dalbergia sissoo, 
Dipterocarpus spp., Emblica officinalis, Eucalyptus spp, 
Gmelina arborea, Hardwickia binata, Largerstroemia 
lanceolata, Pinus roxburghi, Populus spp, Pterocarpus 
marsupium, Prosopis juliflora, Santalum album, Semecarpus 
anacardium, Shorea rohusta, Salmalia malabaricum, Tectona 
grandis, Terminalia tomentosa, tamarindus indica. 

Section B 

1. Agroforestry, Social Forestry, Joint Forest Management 

and Tribology: 

Agroforestry—scope and necessity; role in the life of 
people and domestic animals and in integrated land use, 
planning especially related to (i) soil and water conservation; 
(ii) water recharge; (iii) nutrient availability to crops; (iv) nature 
and eco-system preservation including ecological balances 
through pest-predator relationships and (v) providing 
opportunities for enhancing bio-diversity, medicinal and other 
flora and fauna. Agroforestry systems under different agro- 
ecological zones; selection of species androle of multipurpose 
trees and NTFPs, techniques; food, fodder and fuel security. 
Research and Extension needs. 

Social/urban Forestry—objectives, scope and necessity; 
peoples' participation. 

JFM—principles, objectives, methodology, scope, 
benefits and role of NGOs. 

Tribology—^tribal scene in India; tribes, concept of races, 
principles of social grouping, stages of tribal economy, 
education, cultural tradition, customs, ethos and participation 
in forestry programmes. 

2. Forest Soils, Soil Conservation and Watershed 
Management: 

Forests soils—classification, factors affecting soil 
formation; physical, chemical and biological properties. 

Soil Conservation—definition, causes for erosion; 
types—^wind and water erosion; conservation and manage¬ 
ment of eroded soils/areas, wind breaks, shelter belts; sand 
dunes; reclamation of saline and alkaline soils, water logged 
and other waste lands. Role of forests in conserving soils, 
maintenance and build up of soil organic matter, provision of 
loppings for green leaf manuring; forest leaf litter and 
composting; role of microorganisms in ameliorating soils; N 
and C cycles, VAM. 

Watershed Management—concepts of watersheds; role 
of mini-forests and forest trees in overall resource 


respect of torent control, river channel stabilization, avalanche 
and landslide controls, rehabilitation of degraded areas, hilly 
and mountain areas; watershed management and 
environmental functions of forests; water-harvesting and 
conservation; ground water recharge and watershed 
management; role of integrating forest trees, horticultural 
crops, field crops, grass and fodders. 

3. Environmental Conservation and Biodiversity: 

Environment—components and importance, principles of 
conservation, impact of deforestation; forest fires and various 
human activities like mining, construction and developmental 
projects, population growth on environment. 

Pollution—^types, global wanning, green house effects, 
ozone layer depletion, acid rain, impact and control measures, 
environmental monitoring; concept of sustainable 
development. Role of trees and forests in environmental 
conservation; control and prevention of air, water and noise 
pollution. Environmental policy and legislation in India. 
Environmental Impact Assessment. Economic assessment of 
watershed development vis-a-vis ecological and 
environmental protection. 

4. Tree Improvement and Seed Technology: 

General concept of tree improvement, methods and 
techniques, variation and its use, provenance, seed source, 
exotics; quantitative aspects of forest tree improvement, seed 
production and seed orchards, progeny tests, use of tree 
improvement in natural forest and stand improvement, genetic 
testing programming, selection and breeding for resistance 
to diseases, insects, and adverse environment; the genetic 
base, forest genetic resources and gene conservation 'in- 
situ' and 'ex-situ', Cost-benefit ratio; economic evaluation. 

PAPER-n 

Section A 

1. Forest Management and Management Systems : 

Objective and principles; techniques; stand structure and 
dynamics, systained yield relation; rotation, normal forest, 
growing stock; regulation of yield; management of forest 
plantations, commercial forests; forest cover monitoring. 
Approaches viz., (i) site-specific planning, (ii) strategic 
planning, (iii) approval, sanction and expenditure, (iv) 
Monitoring, (v) Reporting and governance. Details of steps 
involved such as formation of Village Forest Committees, 
Joint Forest Participatory Management. 

2. Forest Working Plan: 

Forest planning, evaluation and monitoring tools and 
approaches for integrated planning; multipurpose 
development of forest resources and forest industries 
development; working plans and working schemes, their rok 
in nature conservation, bio-diversity and other dimension? 
preparation and control. Divisional Working Plans, Annu 
Plan of Operations. 
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Torest Mensuration and Remote Sensing : 

Methods of measuring-diameter, girth, height and volume 
' trees; form-factor; volume estimation of stand, current 
nual increment; mean annual increment. Sampling methods 
d sample plots. Yield calculation; yield and stand tables, 
jrest cover monitoring through remote sensing; Geographic 
formation Systems for management and modelling. 

Surveying and Forest Engineering : 

Forest surveying—different methods of surveying, maps 
nd map reading. Basic principles of forest engineering, 
building materials and construction. Roads and Bridges; 
feneral principles, objects, types, simple design and 
mstruction of timber bridges, 

-ection B 

. Forest Ecology and Ethnobotany : 

Forest ecology—Biotic and abiotic components, forest 
■co-systems; forest community concepts; vegetation 
concepts, ecological succession and climax; primary 
productivity, nutrient cycling and water relations; physiology 
n stress environments (drought, water logging, salinity and 
ilkalinity). Forest types in India, identification of species, 
composition and associations; dendrology, taxonomic 
classification, principles and establishment of herbaria and 
irbcreta. Conservation of forest ecosystems. Clonal parks. 

Role of Ethnobotany in Indian Systems of Medicine; 
Ayurveda and Unani—Introduction, nomenclature, habitat, 
Jistribution and botanical features of medicinal and aromatic 
olants. Factors affecting action and toxicity of drug plants 
aid their chemical constituents. 

2 . Forest Resources and Utilisation : 

Environmentally sound forest harvesting practices; 
‘egging and extraction techniques and principles; 
vransportation systems, storage and sale; Non-Timber Forest 
products (NTFPs)—definition and scope; gums, resins, 
Meoresins, fibres, oil seeds, nuts, rubber, canes, bamboos, 
medicinal plants, charcoal, lac and shellac, Katha and Bidi 
fjaves, collection, processing and disposal. 

Need and importance of wood seasoning and preservation; 
•eneral principles of seasoning; air and kiln seasoning, solar 
lehumidification, steam heated and electrical kilns. Composite 
vood; adhesives—manufacture, properties, uses, plywood 
Yianufacture—properties, uses, fibre boards—manufacture 
! operties, uses; particle boards—^manufacture, properties, 
. ses. Present status of composite wood industry in India 
na future expansion plans. Pulp-paper and rayon, present 
•sition of supply of raw material to industry, wood 
ibstitution, utilization of plantation wood; problems and 
possibilities. 

Anatomical structure of wood, defects and abnormalities 
if wood, timber identification—general principles. 


3. Forest Protection & Wildlife Biology: 

Injuries to forest—abiotic and biotic, destructive agencies, 
insect—pests and disease, effects of air pollution on forests 
and forest die back. Susceptibilty of forests to damage, nature 
of damage, cause, prevention, protective measures and 
benefits due to chemical and biological control. General forest 
protection against fire, equipment and methods, controlled 
use of fire, economic and envimonmental costs; timber 
salvage operations after natural disasters. Role of 
afforestation and forest regeneration in absorption of COA 
Rotational and controlled grazing, different methods of control 
against grazing and browsing animal; effect of wild animals 
on forest regeneration, human impacts; encroachment, 
poaching, grazing, live fencing, theft, shifting cultivation and 
control. 

4. Forest Economic and Legislation: 

Forest economics—fundamental principles, cost-benefit 
analysis; estimation of demand and supply; analysis of trends 
in the national and international market and changes in 
production and consumption patterns; assessment and 
projection of market structures; role of private sector and 
cooperatives; role of corporate financing. Socio-economic 
analyses of forest productivity and attitudes; valuation of 
forest goods and service. 

Legislation—History of forest development; Indian Forest 
Policy of 1894,1952 and 1990, National Forest Policy, 1988 of 
People’s involvement, Joint Forest Management, Involvement 
of women; Forestry Policies and issues related to land use, 
timber and non-timber products, sustainable forest 
management; industrialisation .policies; institutional and 
structural changes. Decentralization and Forestry Public 
Administration. Forest laws, necessity; general principles, 
Indian Forest Act, 1927; Forest Conservation Act, 1980; 
Wildlife Protection Act, 1972 and their amendments; 
application of Indian penal Code to Forestry. Scope and 
objectives of Forest Inventory. 

GEOLOGY 

PAPER-I 

Section A 

(i) General Geology: 

The Solar System, raeteorities, origin and interior of the 
earth. Radioactivity^ and age of earth; Volcanoes—causes 
and products, volcanic belts. Earthquakes—causes, effects, 
earthquake belts, seismiciby of India, intensity' and magnitude, 
seismogrphs. Island arcs, deep sea trenches 
and mid-ocean riges. Continental drift—evidence and 
mechanics; seafloor spreading, plate tectonics. Isostasy, 
orogeny and epeirogeny. Continents and oceans. 

(ii) Geomorphology and Remote Sensing : 

Basic concepts of geomorphology. Weathering and mass 
wasting. Landforms, slops and drainage. Geomorphic cycles 
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and their interpretation. Morphology and its relation to 
structures and lithology. Applications of geomorphology in 
mineral prospecting, civil engineering, hydrology and 
environmental studies. Geomorphology of Indian 
subcontinent. 

Areal photographs and their mterpretion—merits and 
limitations. The Electromagnetic Spectrum, Orbiting satellites 
and sensor systems. Indian Remote Sensing Satellites. 
Satellite data products. Applications of remote sensing in 
geology. The Geographic Information System and its 
applications. Global Positioning System. 

(iii) Structural Geology: 

Principles of geologic mapping and map reading, projection 
diagrams, stress and strain ellipsoid and stress-strain 
relationships of elastic, plastic and viscous materials. Strain 
markets in deformed rocks. Behaviour of minerals and rocks 
under deformation conditions. Folds and faults— 
classification and mechanics. Structural analysis of folds, 
foliations, lineations, joints and faults, unconformities. 
Superposed deformation. Time—relationship between 
crystallization and deformation. Introduction to petrofabrics. 

Section B 

(iv) Paleontology: 

Spices-definition and nomenclature, megafossils and 
Microfossils, Modes of preservation of fossils. Different 
kinds of microfossils. Application of microfossils in 
correlation, petroleum exploration, paleoclimatic and 
paleoceanographic studies. Morphology, geological history 
and evolutionary trend in Cephalopoda, Trilobita, 
Brachiopoda, echinoidea and anthozoa, Stratigraphic utility 
of Ammonoidea, trilobita and graptoloidea. Evolutionary 
trend in Hominidae, Equidae and Proboscidae, Siwalik fauna. 
Gondwana flora and its importance. 

(v) Stratigraphy and Geology of India: 

Classification of stratigraphic sequences : Litho- 
stratigraphic, biostratigraphic, chronostratigraphic and 
magneto-stratigraphic and their interrelationships. 
Distribution and classification of Precambrain rocks of India. 
Study of stratigraphic distribution and lithology of 
Phanerozoic rocks of India with reference to feuna, flora and 
economic importance. Major boundry problems—Cambrian/ 
Precambrian, Permian/Triassic, Cretaceous/tertiary and 
Pliocene/Pleistocene. Study of climatic conditions, 
paleogeography and igneous activity in the Indian 
subcontinent in the geological past. Tectonic framework of 
India. Evolution of the Himalayas. 

(vi) Hydrogeology and Engineering Geology: 

Hydrogeology cycle and genetic classification of water. 
Movement of subsurface water, Springs, Porosity, 
permeability, hydraulic conductivity, transmissivity and 
storage coefficient classification of aquifers. Water-bearing 
characteristics of rocks. Groundwater chemistry. Salt water 
intrusion. Types of wells. Drainage basin morphometry. 


Exploration for groundwater. Groundwater recharge. Problems 
and management of groundwater. Rainwater harvesting. 
Engineering properties of rocks. Geological investigations 
for dams, tunnels and bridges. Rock as construction material. 
Alkali-aggregate reaction. Landslides—causes, prevention 
and rehabilitation. Earthquake-resistant structures. 

PAPER-n 

^Section A 

(i) Mineralogy: 

Classification of crystals into systems and classes of 
symmetry. International system of crystallographic notation. 
Use of projection diagrams to represent crystal symmetry. 
Crystal defects. Elements of X-ray crystallography. 

Petrological microscope and accessories. Optical 
properties of common rock forming minerals. Pleochroism, 
extinction angle, double refraction, birefringence, twinning 
and dispersion in minerals. 

Physical and chemical characters of rock forming silicate 
mineral groups. Structural classification of silicates. Common 
minerals of igneous and metamorphic rocks. Minerals of the 
carbonate, phosphate, sulphide and halide groups. 

(ii) Igneous and Metamorphic Petrology: 

Generation and crystallisation of magma. Ciystallisation 
of albite—anorthite, diopside—anorthite and diopside— 
wollastonite—silica systems. Reaction principle. Magmatic 
differentiation and assimilation. Petrogenetic significance of 
the textures and structures of igneous rocks. Petrography 
and petrogenesis of granite, syenite, diorite, basic and 
ultrabasic groups, chamockite, anorthosite and alkaline rocks. 
Carbonatites, Deccan volcanic province. 

Types and agents of metamorphism. Metamorphic grades 
and zones. Phase rule. Facies of regional and contract 
metamorphism. ACF and AKF diagrams. Textures and 
structures of metamorphic rocks. Metamorphism of 
arenaceous, argillaceous and basic rocks. Mineral 
assemblages. Retrograde metamorphism. Metasomatism and 
granitisation, migmatites. Granulite terrains of India. 

(iii) Sedimentology: 

Sedimentary rocks : processes of formation, diagenesis 
and lithification. Properties of sediments. Clastic and non- 
clastic rocks—their classification, petrography and 
depositional environment. Sedimentary facies and 
provenance. Sedimentary structures and their significance. 
Heavy minerals and their significance. Sedimentaiy basins of 
India. 

Section B 

(iv) Economic Geology: 

Ore, ore mineral and gangue, tenor of ore. Classification of 
ore deposites. Processes of formation of mineral deposits. 
Controls of ore localisation. Ore textures and structures. 
Metallogenic epochs and provinces. Geology of the 
Indian deposits of aluminium, chromium, copper, gold, iron, 
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iead, zinc, manganese, titanium, uranium and thorium and 
industrial minerals. Deposits of coal and petroleum in India, 
national Mineral Policy. Conservation and utilization of 
vjincral resources. Marine mineral resources and Law of Sea. 

v) Mining Geology: 

Methods of prospecting—geological, geophysical, 
reocheinical and geobotanical. Techniques of sampling. 
Estimation of reserves of ore. Methods of exploration and 
nining—metallic ores, industrial minerals and marine mineral 
resources. Mineral beneficiation and ore dressing. 

; vi) Geochemistry and Environmental Geology: 

Cosmic abundance of elements. Composition of the 
planets and meteorites. Structure and composition of earth 
and distribution of elements. Trace elements. Elements of 
crystal chemistry—types of chemical bonds, coordination 
number. Isomorphism and polymorphism. Elementary 
ihermodynamics. 

Natural hazards—floods, landslides, coastal crosion. 
earthquakes and volcanic activity and mitigation. 
Environmental impact of urbanization, open cast mining, 
industrial and radioactive waste disposal, use of fertilizers, 
dumping of mine waste and fly-ash. Pollution of ground 
and surface water, marine pollution. Environment 
protection—legislative measures in India. 

MATHEMATICS 

PAPER-I 

Section A 
Linear Algebra: 

Vector space, linear dependance and independance sub¬ 
spaces, bases, dimensions. Finite dimensional vector spaces. 

Matrices, Cayley-Hamilton theorem, eigenvalues and 
eigenvectors, matrix of linear transformation, row and column 
reduction, Echelon form, equivalence, congruence and 
similarity, reduction to canonical form, rank, orthogonal, 
symmetrical, skew symmetrical, unitary, hermitian, 
skewhermitian forms—their eigenvalues. Orthogonal and 
unitary reduction of quadratic and hermitian forms, positive 
definite quadratic forms. 

Calculus: 

Real numbers, limits, continuity, differentiability, mean- 
value theorems, Taylor's theorem with remainders, 
hi determ inale forms, maxima and minima, asymptotes. 
Functions of several variables : continuity, differentiability, 
partial derivatives, maxima and minima, Lagrange’s method of 
iTiuitipIiers, Jacobian. Riemann's definition of definite integrals, 
ndefinite integrals, infinite and improper integrals, beta and 
gamma functions. Double and triple integrals (evaluation 
techniques only). Areas, surface and volumes, centre of 
gravity. 


Analytic Geometry: 

Cartesian and polar coordinates in two and three 
dimensions, second degree equations in two and three 
dimensions, reduction to cannonical forms, straight lines, 
shortest distance between two skew lines, plane, sphere, 
cone, cylinder, paraboloid, ellipsoid, hyperboloid of one and 
two sheets and their properties. 

Section B 

Ordinary Differential Equations: 

Formulation of differential equations, order and degree, 
equations of first order and first degree, integrating factor, 
equations of first order but not of first degree, Clairaufs 
equation, singular solution. Higher order linear equations 
with constant coefficents, complementary function and 
particular integral, general solution, Euler-Cauchy equation. 

Second order linear equations with variable coefficients, 
determination of complete solution when one solution is 
known, method of variation of parameters. 

Dynamics, Statics and Hydrostatics : 

Degree of freedom and constraints, rectilinear motion, 
simple harmonic motion, motion in a plane, projectiles, 
constrained motion, work and energy, conservation of energy, 
motion under impulsive forces, Kepler's laws, orbits under 
central forces, motion of varying mass, motion under 
resistance. 

Equilibrium of a system of particles, work and potential 
energy, friction, common catenary, principle of virtual work, 
stability of equilibrium, equilibrium of forces in three 
dimensions. 

Pressure of heavy fluids, equilibrium of fluids under given 
system of forces, Bernouilli’s equation, centre of pressure, 
thrust on curved surfaces, equilibrium of floating bodies, 
stability of equilibrium, metacentre, pressure of gases. 

Vector Analysis: 

Scaler and vector fields, triple products, differentiation of 
vector function of a scalar variable, Gradient, divergence and 
curl in cartesian, cylindrical and spherical coordinates and 
their physical interpretations. Higher order derivatives, vector 
identities and vector equations. 

Application to Geometry: Curves in space, curvature and 
torsion, Serret-Frenef s formulae, Gauss and Strokes' theorems, 
Green's identities. 

PAPER—II 

Section A 
Algebra: 

Groups, subgroups, normal subgroups, homomorphism 
of groups, quotient groups, basic isomorphism theorems, 
Sylow's group, permutation groups, Cayley theorem. Rings 
and ideals, principal ideal domains, unique factorization 
domains andEucliden domains. Field extensions, finite fields. 
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Real Analysis: 

Real number system, ordered sets, bounds, ordered field, 
real number system as an ordered field with least upper bound 
property, Cauchy sequence, completeness. Continuity and 
uniform continuity of functions, properties of continuous 
functions on compact sets. Riemann integral, improper 
integrals, absolute and conditional convergence of series of 
real and complex terms, rearrangement of series. Uniform 
convergence, continuity, differentiability and integrability for 
sequences and series of functions. Differentiation of 
functions of several variables, change in the order of partial 
derivatives, implicit function theorem, maxima and minima. 
Multiple integrals. 

Complex Analysis: 

Analytic ftinction, Cauchy-riemann equations, Cauchy's 
theorem, Cauchy's integral formula, power series, Taylor's 
series, Laurent's Series, singularities, Cauchy's residue 
theorem, contour integration. Conformal mapping, bilinear 
transformations. 

Linear Programming: 

Linear programming problems, basic solution, basic feasible 
solution and optimal solution, graphical method and Simplex 
method of solutions. Duality. Transportation and assignment 
problems. Travelling salesman problems. 

Section B 

Partial Differential Equations: 

Curves and surfaces in three dimensions, formulation of 
partial differential equations, solutions of equations of type 
dx/p=dy/q=dz/r, orthogonal trajectories, Pfaffian differential 
equations; partial differential equations of the first order, 
solution by Cauchy's method of characteristics; Chapiet's 
method of solutions, linear partial differential equations of 
the second order with constant coefficients, equations of 
vibrating string, heat equation, laplace equation. 

Numerical Analysis and Computer Programming: 

Numerical methods : solution of algebraic and 
transcendental equations of one variable by bisection, 
Regula-Falsi and Newton-Raphson methods, solution of 
system of linear equations by Gaussian elimination and 
gauss-Jordan (direct) methods, Gauss-seidel (iterative) 
method. Newton's (forward and backward) and Lagrange's 
method of interpolation. 

Numerical integration : Simpson's one-third rule, 
trapezoidal rule, Gaussian quadrature formula. 

Numerical solution of ordinary differential equations; Euler 
and Runge Kutta-methods. 

Computer Programming: Storage of numbers in Computers, 
bits, bytes and words, binary system, arithmetic and logical 
operations on numbers. Bitwise operations. AND, OR, XOR, 
NOT, and shift/rotate operators. Octaland hexadecimal 
Systems. Conversion to and from decimal Systems, 


Representation of unsigned integers, signed integers and 
reals, double precision reals and long integers. 

Algorithms and flow charts for solving numerical analysis 
problems. 

Developing simple programs in BASIC for problems 
involving techniques covered in the numerical analysis. 

Mechanics and Fluid Dynamics :' 

Generalised coordinates, constraints, holonomic and non- 
holonomic systems. D'Alembert's principle and Lagrange’s 
equations, hamilton equations, moment of inertia, motion or 
rigid bodies in two dimensions. 

Equation of continuity, Euler's equation of motion for 
inviscid flow, stream-lines, path of a particle, potential flow, 
two-dimentional and axisymmetric motion, seasons and sinks, 
vortex motion, flow past a cylinder and a sphere, method of 
images. Navier-Stokes equation for a viscous fluid. 

MECHANICAL ENGINEERING 
PAPER~I 

1. Theory of Machines: 

Kinematic and dynamic analysis of planar mechanisms. 
Cams, Gears and gear trains. Flywheels, Governors, Balancing 
of rigid rotors, Balancing of single and multicylinder engines, 
Linear vibration analysis of mechanical systems (single 
degree and two degrees of freedom). Critical speeds and 
whirling of shafts. Automatic Controls. Belt and chain drives. 
Hydrodynamic bearings. 

2. Mechanics of Solids: 

Stress and strain in two dimensions, Principal stresses 
and strains, mohr's construction, linear elastic materials, 
isotropy and anisotropy. Stress-strain relations, uniaxial 
loading, thermal stresses. Beams; Bending moment and shear 
force diagrams, bending stresses and deflection of beams, 
Shear stress distribution, torsion of shafts, elical springs, 
Combined stresses, Thick and thin-walled pressure vessels. 
Struts and columns, Strain energy concepts and theories of 
failure. Rotating discs. Shrink fits. 

3. Engineering Materials: 

Basic concepts on structure of solids. Crystalline materials. 
Defects in crystalline materials, Alloys and binary phase 
diagrams, structure and properties of common engineering 
materials. Heat treatment of steels, Plastics, Ceramics and 
composite materials, common applications of various 
materials. 

4. Manufacturing Science: 

Merchant's force analysis, Taylor's tool life equation, 
machinability and machining economics. Rigid, small and 
flexible automation, NC, CNC, recent machining naethods— 
EDM, ECM and ultrasonics. Application of laaears and plascaaf 
Analysis of forming processes. High energy rate formin 
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igs, fixtures, tools and gauges. Inspection of length, position, 
profile and surface finish. 

. Manufacturing Management: 

Production, Planning and Control, Forecasting—Moving 
.erage, exponential smoothing, Operations scheduling; 
ssembly line balancing, Product development, Break-even 
aaiysis, Capacity planning, PERT and CPM. Control 
perations: Inventory control—ABC analysis, EOQ model, 
-laterials requirement planning. Job design, Job standards, 
Vork measurement. Quality Management—<Juality analysis 
uid control, statistical quality control. Operations Research : 
inear Programming—Graphical and Simplex methods, 
transportation and assignment models. Single server queuing 
uodeL 

Value Engineering : Value analysis, for cost/value. Total 
duality management and forecasting techniques. Project 

nanagement. 

Elements of Computation i 

Computer Organisation, Flow charting, Features of 
Common Computer Languages—FORTRAN, d Base III, lotus 
1 -2-3, C and elementary programming. 

PAPER--n 

;, Thermodynamics: 

Basic concept, Open and closed systems, Applications of 
Thermodynamic laws. Gas equations, clapeyron equation, 
u ailability, Irreversibility and Tds relations. 

2.1. C. Engines, Fuels andCombusion : 

Spark Ignition and compression, Ignition engines, Four 
stroke engine and Two stroke engines, Mechanical, thermal 
and volumetric efficiency. Heat balance. 

Combustion process in S.I. and C.I. engines, pre-ignition 
detonation in S.I. engine, Diesel knock in C.I. engine. Choice 
jf engine fuels, Octane and Cetane ratings, Alternate fuels, 
Carburration and Fuel injection, Engine emissions and 
control. Solid, liquid and gaseous fuels, stoichometric air 
1 cquirements and excess air factor, flue gas analysis, higher 
nd lower calorific values and their measurements. 

. Heat Transfer, Refrigeration and Air Conditioning: 

One and two dimensional heat conduction, Heat transfer 
oni extended surfaces, heat transfer by forced and free 
^nvection heat exchangers, fundamentals of diffusive and 
nvective mass transfer, Radiation laws, heat exchange 
iween black and non-black surfaces, Network analysis, 
cat pump refrigeration cycles and systems, Condensers, 
aporators and expansion devices and controls. Properties 
choice of refrigerant, Refrigeration Systems and 
unponents, Psychrometrics, Comfort indices, cooling load 
ilculations, solar refrigeration. 
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4. Turbo-Machines and Power Plants: 

Continuity, momentum and Energy Equations, Adiabatic 
and Isentropic flow, Fanno lines, rayleigh lines. Theory and 
design of axial flow' turbines and compressors, Flow through 
turbo-machine blade, cascades, centrifugal compressors. 
Dimensional Analysis and modelling. Selection of site for 
steam, hydro, nuclear and stand-by power plants, selection 
base and peak load power plants, Modem High pressure, 
High duty boilers, Draft and dust removal equipment, fuel 
and cooling water systems, Heat balance, station and plant 
heat rates, operation and maintenance of various power plants, 
preventive maintenance, economics of power generation. 

PHYSICS 
PAPER—1 

SECTIONA 

1. Classical Mechanics 

I Pqrtinm r^i\momipc 
^ Ulviv/l-W 1 * WlJ. 

Centre of mass and laboratory coordinates, conservation 
of linear and angular momentum. The rocket equation. 
Rutherford scattering, Galilean transformation, inertial and 
non-inertial frames, rotating frames, centrifiigal and Coriolis 
forces, Foucault pendulum. 

(b) System of Particles 

Constraints, degrees of freedom, generalised coordinates 
and momenta. Lagrange’s equation and applications to linear 
harmonic oscillator, simple pendulum and central force 
problems. Cyclic coordinates, Hamiltonian, Lagrange's 
equation from hamilton’s principle. 

(c) Rigid Body Dynamics 

Eulerian angles, inertia tensor, principal moments of inertia. 
Euler’s equation of motion of a rigid body, force-free motion 
of a rigid body, Gyroscope. 

2. Special Relativity, waves & Geometrical Optics 

(a) Special Relativity 

Michelson-Morley experiment and its implications, Lorentz 
transformations—length contraction, time dilation, addition 
of velocities, aberration and Doppler effect, mass-energy 
relation, simple applications to a decay process. Minkowski 
diagram, four dimensional momentum vector. Covariance of 
equations of physics. 

(b) Waves 

Simple harmonic motion, damped oscillation, forced 
oscillation and resonance. Beats, Stationary v/aves in a string. 
Pulses and wave packets. Phase and group velocities. 
Reflection and refraction from Huygens’ principle. 

(c) Geometrical Optics 

Laws of reflection and refraction from Fermat's principle. 
Matrix method in paraxial optic—^thin lens formula, nodal 
planes, system of two thin lenses, chromatic and spherical 
aberrations. 
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3. Physical Optics 

(a) Interference 

Interference of light—Young's experiment, Newton's rings, 
interference by thin films, Michelson interferometer. Multiple 
beam interference and Fabry-Perot interferometer. Holography 
and simple applications. 

(b) Diffraction 

Fraunhofer diffraction—single slit, double slit, diffraction 
grating, resolving power. Fresnel diffraction: half-period zones 
and zone plates. Fresnel integrals. Application of Cornu's 
spiral to the analysis of diffraction at a straight edge and by 
a long narrow slit. Diffraction by a circular aperture and the 
Airy pattern. 

(c) Polarisation and Modem Optics 

Production and detection of linearly and circularly 
polarised light. Double refraction, quarter wave plate. Optical 
acticvity. Principles of fibre optics—attenuation; pulse 
dispersion in step index and parabolic index fibres; material 
dispersion, single mode fibres. Lasers—^Einstein A and B 
coefficients. Ruby and He-Ne lasers. Characteristics of laser 
light—spatial and temporal coherence. Focussing of laser 
beams. Three-level schenie for laser operation. 

SECnONB 

4. Electricity and Magnetism 

(a) Electrostatics and Magnetostatics 

Laplace and Poisson equations in electrostatics and their 
applications. Energy of a system of charges, multipole 
expansion of scalar potential. Method of images and its 
applications. Potential and field due to a dipole, force and 
torque on a dipole in an external field. Dielectrics, polarisation. 
Solutions to boundary-value problems—conducting and 
dielectric spheres in a uniform electric field. Magnetic shell, 
uniformly magnetised sphere. Ferromagnetic materials, 
hysteresis, energy loss. 

(b) Current Electricity 

Kirchhoffs laws and their applications. Biot-Savart law, 
Amphere's law, Faraday's law, Lenz' law. Self-and mutural- 
inductances. Mean and r.m.s. values in AC circuits. LR, CR 
and LCR circuits-series and parallel resonance. Quality frictor. 
Principle of transformer. 

5. Electromagnetic Theory & Blackbody radiation 
(a) Electromagnetic Theory 

Displacement current and Maxwell's equations. Wave 
equations in vacuum, Poynting theorem. Vector and scalar 
potentials. Gauge invariance, Lorentz and Coulomb gauges. 
Electromagnetic field tensor, coverance of Maxwell's 
equations. Wave equations in isotropic dielectrics, reflection 
and refraction at the boundary of two dielectrics. Fresnel's 
relations. Normal and anomalous dispersoin. Rayleigh 
scattering. 


(b) Blackbody Radiation 

Blackbody radiation and Planck radiation law-Stefan- 
Boltzmann law, Wien displacement law and Rayleigh-Jeans 
law. Planck mass, Planck length. Planch time, Planck 
temperature and Planck energy. 

6. Thermal and Statistical Physics 

(a) Thermodynamics 

Laws of thermodynamics, reversible and irreversible 
processes, entropy. Isothermal, adiabatic, isobaric, isochoric 
processes and entropy change. Otto and Diesel engines, 
Gibb's phase rule and chemical potential, van der Waals 
equation of state of a real gas, critical constants. Maxwell- 
Boltzmann distribution of molecular velocities, transport 
phenomena, equipartition and virial theorems. Dulong-Petit, 
Einstein, and Debys's theories of specific heat of solids. 
Maxwell relations and applications. Clausius-Clapeyron 
equation. Adiabatic demagnetisation, Joule-Kelvin effect and 
liquefaction of gases. 

(b) Statistical Physics 

Saha ionization formula. Bose-Einstein condensation. 
Thermodynamic behaviour of an ideal Fermi gas, 
Chandrasekhar limit, elementary ideas about neutron stars 
and pulsars. Brownian motion as a random walk, diffusion 
process. Concept of negative temperatures. 

PAPER—n 

SECnONA 

1. Quantum Mechanics I 

Wave-particle duality. Schroedinger equation and expectation 
values. Uncertainty principle. Solutimis of the one-dimensional 
Schroedinger equation-free particle (Gaussian wave-packet), 
particle in a box, particle in a finite well, linear harmonic oscillator. 
Reflection and transmission tty a potffltial step and by a rectaiigular 
barrier. Use of WKB fimnula for flie lifetime calculation in the 
alphadecay problem. 

2. Quantum Mechanics II & Atomic Physics 

(a) Quantum Mechanics II 

Particular in a friree dimensional box, density of states free 
electron theory of metals. The angular momentum problem. 
The hydrogen atom. The spin half problem and properties of 
Pauli spin matrices. 

(b) Atomic Physics 

Stem-Gerlach experiment, electron spin, fine structure of 
hydrogen atom. L-S coupling, J-J coupling. Spectroscopic 
notation of atomic states. Zeeman effect. Franck-Condon 
principle and applications. 

3. Molecular Physics 

Elementary theory of rotational, vibrational and electronic 
spectra of diatomic molecules. Raman effect and molecular 
structure. Laser Raman spectroscopy. Importance of neutral 


18—21 Gl/2011 




THE GAZETTE OF INDIA, APRIL 16,2011 (CHAITRA 26, 1933) 


[P.4RT I— SfC. 1 


444 


hydrogen atom, molecular hydrogen and molecular hydrogen 
ion in astronomy. Fluorescence and Phosphorescene. 
Elenieiitarv^ theory' and applications ofNMR. Elementary ideas 
tboLii Lamb shift and its significance. 

SECTIONB 

1. Nuclear Physics 

Basic nuclear propert’es-size, binding energy, angular 
momentum, parity, magnetic moment. Semi-empirical mass 
formula and application?'. Mass parabolas. Ground state of a 
deuteron, magnetic moment and non-central forces. Meson 
theon of nuclear forces. Salient features of nuclear forces. 
Shell model of the nuclear -success and limitations. Violation 
of parity in beta decay, Gamma decay and internal conversion. 
Fflementary ideas about Mossbauer spectroscopy. Q-value 
of nuclear reactions. Nuclear fission and fusion, energy 
production in starts. Nuclear reactors. 

5. Particle Physics & Solid State Physics 

(a) Particle Physics 

C lassification of elementary particles and their interactions. 
Conservation laws. Quark structure of hadrons. Field quanta 
of electroweak and strong interactions. Elementary ideas 
about unification of Forces. Physics and neutrinos. 

(b) Solid State Physics 

Cubic crystal structure. Band theory of solids— 
conductors, insulators and semiconductors. Elements of 
superconductivity'. Meissner effect. Josephson junctions and 
applications. Elementary ideas about high temperature 
superconductivity. 

6 , Electronics 

Instrinsic and extrinsic semiconductors—p-n-p and n-p-n 
transistors. Amplifiers and oscillators. Op-amps. FET, JFET 
and MOSFET. Digitial electronics—Boolean identities, De 
Morgan's laws, Logic gates and truth tables, simple logic 
circuits. Thermistors, solar cells. Fundamentals of 
microprocessors and digital computers. 

STATISTICS 

PAPER--I 

Probability 

Sample space and events, probability measure and 
probability space, random variable as a measurable 
function, distribution function of a random variable, 
discrete and continuous-type random variables, probability 
mass function, probability^ density^ function, vector-valued 
random variables, marginal and conditional distributions, 
Lstochasiic independence of events and of random 
variables, expectation, and moments of a random variable, 
conditional expectation, convergence of a sequence of 
random variables in distribution, in probability, in path 
mean and almost everywhere, their criteria and inter¬ 
relations, Borel-Cantelli lemma, Chebyshev's and 


Khinchine’s weak laws of large numbers, strong law of 
large numbers and Kolmogorov's theorems, Glivenko- 
Cantelli theorem, probability generating function, 
characteristic function, inversion theorem, Laplace 
transform, related uniqueness and continuity theorems, 
determination of distribution by its moments. Linderberg 
and Levy forms of central limit theorem, standard discrete 
and continuous probability distributions, their inter¬ 
relations and limiting cases, simple properties of finite 
Markov chains. 

Statistical Inference 

Consistency, unbiasedness, efficiency, sufficiency, minimal 
sufficiency, completeness, ancillary statistic, factorization 
theorem, exponential family of distribution and its properties, 
uniformly minimum variance unbiased (UMVU) estimation, 
Rao-Blackwell and Lehmann-Scheffe theorems, Cramer-Rao 
inequality for single and several-parameter family of 
distributions, minimum variance bound estimator and its 
properties, modifications and extensions of Cramer-Rao 
inequality, chap man-Robbias iaequaiity, Bhattacharyya's 
bounds, estimation by methods of moments, maximum 
likelihood, least squares, minimum chi-square and modified 
minimum chi-square, properties of maximum likelihood and 
other estimators, idea of asymptotic efficiency idea of prior 
and posterior distributions, Bayes' estimators. 

Non-randomised and randomised tests, critical function, 
MP tests, Neyman-Pearson lemma, UMP tests, monotone 
iikeiihood ratio, generalised Neyman-Pearson lemma, similar 
and unbiased tests, UMPU tests for single and several- 
parameter families of distributions, likelihood ratio test and 
its large sample properties, chi-square goodness of fit test 
and its asymptotic distribution. 

Confidence bounds and its relation with tests, uniformly 
most accurate (IJMA) and UMA unbiased confidence 
bounds. 

Kolmogorov's test for goodness of fit and its consistency, 
sign test and its optimality, Wilcoxon signed-ranks test and 
its consistency, Kolmogorov-Smimov two-sample test, run 
test, Wilcoson-Mann-whitney test and median test, their 
consistency and asymptotic normality. 

Wald's SPRT and its properties, OC and ASN functions, 
Wald's fundamental identity, sequential estimation. 

Linear Inference and Multivariate Analysis 

Linear statistical models, theory of least squares and 
analysis of variance, Gauss-Markoff theory, normal equations, 
least squares estimates and their precision, test of significance 
and interval estimates based on least squares theory in one¬ 
way, two-way and three-way classified data, regression 
analysis, linear regression, curvilinear regression and 
orthogonal polynomials, multiple regression, multiple and 
partial correlations, regression diagnostics and sensitivity 
analysis, calibration problems, estimation of variance and 
covariance components, MINQUE theoty, multivariate normal 
distribution, Mahalanobis and Hotelling's T^ statistics and 
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their applications, and properties, discriminant analysis, 
canonical correlations, one-way MANOVA, principal 
component analysis, elements of factor analysis. 

Sampling Theoiy and Design of Experiments 

An outline of fixed-population and super-population 
approaches, distinctive features of finite population samplmg, 
probability sampling designs, simple random sampling with 
and without replacement, stratified random sampling, 
systematic sampling and its efficacy for structured 
populations, cluster sampling, two-stage and multi-stage 
sampling, ratio and regression methods of estimation 
involving one or more auxiliary variables, two-phase 
sampling, probability proportional to size sampling with 
and without replacement, the Hansen-Hurwitz and the 
Horvitz-Thompson estimators, non-negative variance 
estimation with reference to the Horvitz-Thompson 
estimator, non-sampling errors, Warner’s randomised 
response technique for sensitive characteristics. 

Fixed effects model (two-way classification), random and 
mixed effects models (two-way classification with equal 
number of observations per cell), CRD, RED, LSD and their 
analyses, incomplete block designs, concepts of 
orthogonality and balance, BIBD, missing plot technique, 
factorial designs : 2“, 3^ and 3^ confounding in factorial 
experiments, split-plot and simple lattice designs. 

PAPER-n 

I. Industrial Statistics 

Process and product control, general theory of control 
charts, different types of control charts for variables and 
attributes, X, R, s, p, np and c charts cumulative sum chart, V- 
mask, single, double, multiple and sequential sampling plans 
for attributes, OC, ASN, AOQ AND ATI curves, concepts of 
producer’s and consumer’s risks, AQL, LTPD and AOQL, 
sampling plans for variables, use of Dodge- 
Romig and Military Standard tables. 

Concepts of reliability, maintainability and availability, 
reliability of series and parallel systems and other simple 
configurations, renewal density and renewal function, 
survival models (exponential, Weibull, lognormal, Rayleigh, 
and both-tub), different types of redundancy and use of 
redundancy in reliability improvement, problems in life-testing, 
censored and truncated experiments for exponential models. 

II. Optimization Techniques 

Different types of models in Operational Research, their 
construction and general methods of solution, simulation 
and Monte-Carlo methods, the structure and formulation of 
linear programming (LP) problem simple LP model and its 
graphical solution, the simplex procedure, the two-phase 
method and the M-technique with artificial variables, the 
duality theory of LP and its economic interpretation, 
sensitivity analysis, transpotation and assignment problems, 
rectangular games, two-person zero-sum games, methods of 
solution (graphical and algebraic). 

i 


Replacement of failing or deteriorating items, group and 
individual replacement policies, concept of scientific 
inventory management and analytical structure of inventory 
problems, simple models with deterministic and stochastic 
demand with and without lead time, storage models with 
particular reference to dam type. 

Homogeneous discrete-time Markov chains, transition 
probability matrix, classification of states and ergodic 
theorems, homogeneous continuous-time Markov chains, 
Poisson process, elements of queueing theory, M/M/1, 
M/M/K, G/M/1 and M/G/1, queues. 

Solution of statistical problems on computers using well 
known statistical software packages like SPSS. 


Determination of trend, seasonal and cyclical components, 
Box-Jenkons method, tests for stationarity of series, ARIMA 
models and determination of orders of autoregressive and 
moving average components, forecasting. 

Commonly used index numbers—Laspeyre’s, Paasche’s 
and Fisher’s ideal index numbers, chain-base index number, 
uses and limitations of index numbers, index number of 
wholesale prices, consumer price index number, index number 
of agricultural and industrial production, tests for index 
numbers like proportionality test, time-reversal test, factor- 
reversal test, circular test and dimensional invariance test. 

General linear model, ordinary least squares and 
generalised least squares methods of estimation, problem of 
multicbllinearity, consequences and solutions of 
multicollinearity, autocorrelation and its consequences, 
heteroscedasticity of disturbances and its testing, tests for 
independence of disturbances, Zellner’s seemingly unrelated 
regression equation model and its estimation, concept of 
structure and model for simultaneous equations, problem of 
identification-rank and order conditions of identifi^ility, two- 
stage least squares method of estimation. 

Present official statistical system ip India relating to 
population, agriculture, industrial production^ ttiftde and prices, 
methods of collection of oflBcial statistics, their reliability and 
limitation and the principal publications containing such 
statistics, various official agenices responsible for data 
collection and their main functions. 


Demographic data from census, registration, NSS and 
other surveys, and their limitation and uses, definition, 
construction and uses of vital rates and ratios, measures of 
fertility, reproduction rates, morbidity rate, standardized death 
rate, complete and abridged life tables, construction of life 
tables from vital statistics and census returns, uses of life 
tables, logistic and other population growth curves, fitting a 
logistic curve, population projection, stable populatior 
theory, uses of stable and quasi-stable population technique 
in estimation of demographic parameters, morbidity and i 


j 

i 


IV. Demography and Psychometry 


III. Quantitative Economics and OflScial Statistics 
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Measurement, standard classification by cause of death, 
calth surveys and use of hospital statistics. 

Mcihods of standardisation of scales and tests, Z-scores, 
:andard scores, T-scores, percentile scroes, intelligence 
uotient and its measurement and uses, validity oftest scores 
:\d its determination, use of factor analysis and path 
iiaiysis in psychometry. 

ZOOLOGY 

PAPER-I 

section A 

:. Non-chordata and chordata : 

(a) Classification and relationship of various phyla 
upto sub-classes; Acoelomata and Coelomata; 
Protostomes and Deuterostomes, Bilateralia and 
Radiata; Status of Protista, Parazoa, Onychophora 
and Hemichordata; Symmetry. 

(h) Prcnozoii ! L/Ocomotion, nutrition, repuoduGtiori; 
evolution of sex; general features and life history 
of Paramaecium, Monocystis, Plasmodium and 
Lesismania. 

(c) Porifera : Skeleton, canal system and reproduction. 

(d) Coelenterata : Polymorphism, defensive structures 
and their mechanism; coral reefs and their 
formation; metagenesis; general features and life 
history of Obelia and Aurelia. 

(e) Platyhelminthes : Parasitic adaptation; general 
features and life history of Fasciola and Taenia 
and their relation to man. 

(f) Nemathelminthes : General features, life history 
and parasitic adaptation of Ascaris; 
nemathelminthes in relation to man. 

(g) A nnelida : Coelom and metamerism; modes of life 
in polychaetes; general features and life history of 
nereis (Neamthes), earthworm (Pheretima) and 
leach {Hirundarid). 

(h) Arthropoda : Larval forms and parasitism in 
Crustacea; vision and respiration in arthropods 
(prawn, cockroach and scorpion); modification of 
mouth parts in insects (cockroach, mosquito, 
housefly, honey bee and butterfly); 
metamorphosis in insects and its hormonal 
regulation; social organization in insects (termites 
and honey bees). 

(i) Mollusca : Feeding, respiration locomotion, shell 
diversity; general features and life history* of 
Lamellidens, Pila and Sepia; torsion and detorsion 
in gastropods, 

(j) Echinodermata : Feeding, respiration, locomotion, 
larval forms; general features and life history of 
Asterias. 


(k) Protochordata : origin of chordates; general 
features and life history of Branchiostoma and 
Her mania, 

(l) Pisces : Scales, respiration, locomotion, 
migration. 

(m) Amphibia : Origin of tetrapods; parental care, 
paedomorphosis. 

(n) Reptilia : Origin of reptiles; skull types; status of 
Sphenodon and crocodiles. 

(o) Aves : Origin of birds; flight adaptation, migration. 

(p) Mammalia : Origin of mammals, dentition; general 
features of egg-laying mammals, pouched- 
mammals, aquatic mammals and primates; 
endocrine glands and other hormone producing 
structures (pituitary, thyroid, parathyroid, adrenal, 
pancreas, gonads) and their inter-relationships. 

arjatotn\/ rtf’ A/ari/Mic 

systems of vertebrates (integument and its 
derivatives, endoskeleton, locomotory organs, 
digestive system, respiratory system, circulatory 
system including heart and aortic arches; 
urinogenital system brain and senseorgans (eye 
and ear). 

Section B 

I. Ecology: 

(a) Biospher : Biogeochemical cycles, green-house 
effect, ozone layer and its impact; ecological 
succession, biomes and ecotones. 

(b) Population, characteristics, population dynamics, 
population stabilization. 

(c) Conservation of natural resources-mineral mining, 
fisheries, aquaculture; foresty; grassland; wildlife 
(Project Tiger); sustainable production in 
agriculture-integrated pest management. 

(d) Environmental biodegradation; pollution and its 
impact on biosphere and its prevention. 

II. Ethology: 

(a) Behaviour: Sensory filtering, responsiveness, sign 
stimuli, learning, instinct, habituation, 
conditioning, imprinting. 

(b) role of hormones in drive; role of pheromones in 
alarm spreading; crypsis, predator detection, 
predator tactics, social behaviour in insects and 
primates; courtship (Drosophila, 3-spine 
stickleback and birds). 

(c) Orientation, navigation, homing, biological 
rhythms : biological clock, tidal, seasonal and 
circadian rythms. 
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(d) Methods of studying animal behaviour, 

HI. Economic Zoology: 

(a) Apiculture, sericulture, lac culture, carp culture, 
pearl culture, prawn culture. 

(b) Major infectious and communicable diseases 
(small pox, plague, malaria, tuberculosis, cholera 
and AIDS) their vectors, pathogens and 
prevention. 

(c) Cattle and livestock diseases, their pathogens 
(helminths) and vacters (ticks, mites, Tabanus, 
Stomoxys). 

(d) Pests of sugar-cane (Pyrilla perpusiella), oil seed 
(Achaea Janata) and rice (Sitophilus oryzae). 

IV. Biostatistics : 

Designing of experiments; null hypothesis, correlation, 
regression, distribution and measure of central 
tendency, chi square, student t-test, F-test (oneway & 
two-way F-test). 

V, Instrumental methods: 

(a) Spectrophotometry, flame photometry, Geiger- 
Muller counter, scintillation counting. 

(b) Electron microscopy (TEM, SEM) 

PAPERH 
Section A 

I . Cell Biology: 

(a) Structure and function of cell and its organelles 
(nucleus, plasma membrane, mitochondria, Golgi 
bodies, endoplasmic reticulum, ribosomes and 
lysosomes), cell division (mitosis and meiosis), 
mitotic spindle and mitotic ^paratus, chromosome 
movement. 

(b) Waston-Crick model of DNA, replication of DNA, 
protein synthesis, transcription and transcription 
factors. 

II. Genetics: 

(a) Gene structure and functions; genetic code. 

(b) Sex chromosomes and sex determination in 
Drosophila, nematodes and man. 

(c) Mendel’s laws of inheritance, recombination, 
linkage, linkage-maps, multiple alleles, cistron 
concept; genetics of blood groups. 

(d) Mutations and mutagenesis : radiation and 
chemical. 

(e) Cloning technology, plasmids and cosmids as 
vectors, transgenics, transposons, DNA, sequence 
cloning and whole animal cloning (principles and 
methodology). 


(Q Regulation and gene expression in pro-and 
eukaryotes. 

(g) Signal transduction; pedigree-analysis; congenital 
diseases in man. 

(h) Human genome mapping; DNA finger-printing. 

III. Evolution: 

(a) Origin of life. 

(b) Natural selection, role of mutation in evolution, 
mimicry, variation, isolation, speciation. 

(c) Fossils and fossilization; evolution of horse, 
elephant and man. 

(d) Hardy-Weinberg Law, causes of change in gene 
frequency. 

(e) Continental drift and distribution of animals. 

IV. Systematics: 

(a) Zoological nomenclature; international code; 
cladistics. 

Section B 

I. Biochemistry: 

(a) Structure and role of carbohydrates, fats, lipids, 
proteins, aminoacids, nucleic acids; saturated and 
unsaturated fatty acids, cholesterol. 

(b) Glycolysis and Krebs cycle, oxidation and 
reduction, oxidative phosphorylation; energy 
conservation and released, ATP, cyclic AMP—its 
structure and role. 

(c) Hormone classification (steroid and peptide 
hormones), biosynthesis and fimction. 

(d) Enzymes : Types and mechanisms of actions; 
immunoglobulin and immunity; vitamins and co¬ 
enzymes. 

(e) Bioenergetics. 

II. Physiology (wifti special reference to mammals) 

(a) Composition and constituents of blood; blood 
groups and Rh factor in man; coagulation, factors 
and mechanism of coagulation, acid-base balance, 
thermo regulation. 

(b) Oxygen and carbon dioxide transport; 
haemoglobin : constituents and role in regulation. 

(c) Nutritive requirements; role of salivary glands, liver 
pancreas and intestinal glands in digestion and 
absorption. 

(d) Excretory products; nephron and regulation of 
urine formation; osmoregulation. 

(e) Type of muscles, mechanism of contraction of 
skeletal muscles. 
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(f) Neuron, nerve impulse—its conduction and 
synaptic transmission; neurotransmitters. 

(g) Vision, hearing and olfaction in man. 

(h) Mechanism of hormone action. 

(i) Physiology of reproduction, role of hormones and 
pheramones. 

ill Developmental Biology 

(a) Differentiation from gamete to neurula stage; 
dedifferentiation; metaplasia; induction, 
morphogenesis and morphogen; fate maps of 
gastrulae in frog and chick; organogenesis of eye 
and hearts, placentation in mammals. 

(b) Role of cytoplasm in and genetic control of 
development; cell lineage; causation of 
metamorphosis in frog and insects; paedogenesis 
and neoteny; growth, degrowth and cell death; 
ageing; blastogenesis; regeneration; teratogenesis, 
neoplasia. 

(c) Invasiveness of Placenta; in vitro fertilization: 
embiy^o transfer, cloning. 

(d) Baer’s law; evo-devo concept. 

APPENDIX II 

Brief particulars relating to the Indian Forest Service (vide 
Rule 20). 

(a) Appointment will be made on probation for a period of 
ihree years which may be extended. Successful candidates 
will be required to undergo probation in such place and in 
such manner and pass such examinations during the period 
of probation as the Government of India may determine. 

(b) If in the opinion of Government, the work or conduct 
of an officer on probation is unsatisfactory or shows that he/ 
she is unlikely to become efficient. Government may discharge 
him/her forthwith, or, as the case may be, revert him/her to 
ihc permanent post on which he/she holds a lien, or would 
hold a lien had he/she not been suspended, under the rules 
applicable to him/her prior to his/her appointment to the 
service. 

(c) On the conclusion of his/her period of probation, 
Government may confirm the officer in his/lier appointment 

r, if his/her work or conduct has in the opinion of Government 
een unsatisfactory. Government may either discharge him/ 
er from the service or may extend his/her period of probation 
>r such further period as Government may think fit. 

(d) li the power to make appointment in the Service is 
delegated by government to any officer that officer may 

xercise any of the power of Government under clause (b) 
ind (c) above. 


(e) An officer belonging to the Indian Forest Service will 
be liable to serve anywhere in India or abroad either under 
Central Government or under State Government. 

(f) Scale of pay. 

1. Junior Scale: Rs. 8,000-275-13,500/-. 

2. Senior Scale: 

(i) Time-scale: 

Rs. 10,000-325-15,200/-. 

(ii) Junior Administrative Grade: 

Rs. 12,000-375-16,500/-. 

(iii) Selection Grade: 

Rs. 14,300^00-18,300/-. 

3. Super Time scale : 

(i) Conservator of Forests : 

Rs. 16,400450-20,000/-. 

(ii} Chief Conservator of Forest: 

Rs. 18,400-500-22,400/-. 

4. Above Supertime Scale : 

(i) Addl. Principal Chief Conservator of Forests: 

Rs. 22,400-525-24,500/-. 

(ii^ Principal Chief Conservator of Forests : 

Rs. 24,050-650-26,000/-. 

Dearness allowance will be admissible in accordance 
with the orders issued from time to time. 

A probationer wul start on the junior tinie scale and be 
permitted to count the period spent on probation towards 
leave, pension or increment in the time scale. 

(g) Provident Fund—Officers of the Indian Forest 
Service are governed by the All India Service 
(Provident Fund) Rules, 1955, as amended from 
time to time. 

(h) Leave—Officers of the Indian Forest Service are 
governed by the All India Service (Leave) Rules, 
1955, as amended from time to time. 

(0 Medical Attendance—Officers of Indian Forest 
Service are entitled to medical attendance benefits 
admissible under the All India Service (Medica] 
Attendance) Rules, 1954, as amended from time to 
time. 

(]) Retirement Benefits—Officers of the Indian Forest 
Service Appointed on the basis of Competitive 
Examination are governed by the All India Service 
(Death-cum-Retirement Benefits) Rules, 1958, as 
amended from time to time. 
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APPENDDCm 

REGULATIONS RELATING TO THE PHYSICAL 
EXAMINATION OF CANDIDATES 

(Vide Rule 17) 

[These regulations are published for the convenience of 
candidates and to enable them to ascertain the probability of 
their being of the required physical standard. The regulations 
are also intended to provide guidelines to the medical 
examiners. The medical examination shall be conducted in 
two parts, /.e Part I which shall consist of the entire medical 
examination which the Medcial Board may prescribe for a 
candidate, except the Radiographic Examination of the chest 
(X-ray test) and Part II which shall consist of Radiographic 
Examination (X-ray test of the chest). The Part II shall be 
conducted only in respect of the candidates who have been 
declared finally successful on the basis of the examination. 
The Government of India reserve to themselves, absolute 
discretion to reject or accept any candidate after considering 
the report of the Medical Board.] 

1. To be passed as fit for appointment, a candidate must 
be in good mental and bodily health and free from any physical 
defect likely to interfere with the efficient performance of the 
duties of his/her appointment. 

2. Walking test: The male candidate will be required to 
qualify in walking test of 25 kilometres to be completed in 4 
hours and female candidates 14 kilometres to be completed in 
4 hours. The arrangement for conducting this test will be 
made by the Director General of Forests, Government of India 
so as to synchronise with the sitting of the Medical Board. 

Provided in case a candidate who has been called for 
appearing in the walking test after declartion of the result of 
the written part of the Examination, either fails to complete 
the walking test within the prescribed time limit or fails to 
appear in the test, will be given another opportunity to appear 
in the walking test after he/she is selected for the Indian 
Forest Service on the basis of final results of the Examination. 
In case he/she again fails to appear/pass the test, no further 
opportunity will be given to him/her to appear in the walking 
test. 

3. (a) In the matter of the correlation of age, height and 
chest girth of candidates of Indian (including Anglo Indian) 
race, it is left to the medical Board to use whatever correlation 
figures are considered most suitable as a guide in the 
examination of the candidates. If there be any disproportion 
with regard to height, weight and chest girth the candidate 
should be hospitalised for investigation and X-ray of the 
chest taken before the candidate is declared fit or not fit by 
the Board. However, the X-ray of the chest will be done in 
respect of only such candidates who are directed to appear 
before the Medical Board for Part 11 of the medical examinatioa 


(b) The Minimum standard for height and chest girth 
without which candidates cannot be accepted are as 
follows 


Height 

Chest (fiilly 
expanded) 

Expansion 

163 cms. 

84 cms. 

5 cms. (for men) 

150 cms. 

79 cms. 

5 cms. (for women) 


The following minimum height standards may be allowed 
in the case of candidates belonging to Scheduled Tribes and 
in races such as Gorkhas, Nepalies, Assamese, Meghalaya, 
Tribal, Ladakhese, Sikkimese, Bhutanese, Garhwalees, 
Kumaonis, Nagas and Arunachal Pradesh candidates whose 
average height is distinctly lower 

Men 152.5 cms. 

Women 145.0 cms. 

4. The candidate’s height will be measured as follows:— 

He/She will remove his/her shoes and be placed against 
the standard with his/her feet together and the weight thrown 
on the heels and not on the toes or other sides of the feet. He/ 
She will stand erect without rigidity and with the heels calves, 
buttocks and shoulders touching the standard. The chin will 
be depressed to bring the vertex of the head level under the 
horizontal bar and the height will be recorded in centimetres 
and parts of it in centimetre to halves. 

5. The candidate’s chest will be measured as follows :— 

He/She will be made to stand erect with his feet together 
and to raise his/her arms over his/her head. The tape will be 
so adjusted around the chest its upper edge touches the 
interior angles of the shoulder blades behind and lies in the 
same horizontal plane when the tape is taken round the chest. 
The arms will then be lowered to hang loosely by the side 
and care will be taken that the shoulders are not thrown 
upwards or backwards so as to displace the tape. The 
candidate will then be directed to take a deep inspiration 
several times and the maximum expansion of the chest will be 
carefully noted and the minimum and maximum will then be 
recorded in centimetres S4 —89, 86—^93.5 etc. In recording 
the measurements fraction of less than half centimetre should 
not be noted. 

N.B.—The height and chest of the candidates should be 
measured twice before coming to a final decision. 

6. The candidate will also be weighed and his/her weight 
recorded in kilograms, fractions of half a kilogram should not 
be noted. 

7. The candidate’s eye-sight will be tested in accordance 
with the following rules. The results of each test will bf 
recorded:— 
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(i) General—^The candidate’s eyes will be submitted to a 
general examination directed to the detection of any 
disease or abnormality. The candidate will be rejected 
if he/she suffers from any squint or morbid conditions 
of eyes, eyelids, or continuous structures of such a 
sort as render, or are likely to render him unfit or service 
at a future date. 

(ii) Visual Acuity—The examination for determining the 
acuteness of vision includes two tests, one for distant 
vision other for near vision. Each eye will be examined 
separately. 

There shall be no limit for minimum naked eye vision but 
saked eye vision of the candidates shall however, be recorded 
; > the Medical Board or other medical authority in every 
' ase, as it will furnish the basic information with regard to the 
condition of the eye. 

The Indian Forest Service is a technical service. 


The standards for distant and near vision with or without 
glasses shall be as follows:— 


Distant vision 

Near vision 

better eye 

Worse eye 

Better eye 

Worse eye 

(corrected 


(corrected 


vision) 


vision) 


6/6 

6/6 

N.5 

N.5 


Type of correction permitted Best correction (unspecified) 
Radial Keratotomy. 

NOTE:— 


(1) Fundus Examination—In every case of Myopia Fundus 
Examination should be carried out and the result recorded. In 
ihe event of pathological condition being present which is 
likely to be progressive and effect efficiency of the candidate, 
he/she should be declared unfit. 

I 

The total amount of Myopia (including the cylinder) shall 
not exceed—8.00D. Total amount of Hypermetropia (including 
(he cylinder shall not exceed—4.00D). 

Provided that in case a candidate is found unfit on ground 
of high myopia, the matter shall be referred to a special board 
'T three opthahnologists to declare whether this myopia is 
athological or not. In case it is not pathological the candidate 
hall be declared fit, provided he fulfils the visuals 
nauirements otherwise. 

(2) Colour Vision—(i) The testing of colour vision shall be 
sential. 

(ii) Colour perception should be graded into a higher and 
jvver grade depending upon the size of the aperture in the 
intern as described in the table below :— 


Grade 

Higher 

grade 

colour 

perception 

lower 

grade 

colour 

perception 

1. Distance between the 



lamp and candidate 

16 ft. 

16 ft. 

2. Size of aperture 

1.3 mm. 

1.3 mm. 

3. Timeofreposure 

5 seconds 

5 seconds 


(iii) Satisfactory colour vision constitutes recognition with 
ease and without hesitation of single red, single green and 
white colours. The use of Ishihara’s plates shown in good 
light and suitable lantern like Edrige Green’s shall be 
considered quite dependable for testing colour vision. While 
either of the two tests may ordinarily be considered sufficient, 
it is essential to carry out the lantern test. In doubtful cases 
where a candidate fails to qualify when tested by only one of 


ult ivYV^ uKJiii lilt; iMiOuiu t;aipiu_ytu* 


NOTE : For appointment to the Indian Forest Service, 
Lower Grade of colour vision will be considered sufficient. 


(3) Field of Vision.—The field of vision shall be tested in 
respect of all services by the confronatation method where 
such test gives unsatisfactory or doubtful results' the field of 
vision should be determined on the perimeter. 

(4) Night Blindness.—Niglit Blindness need not be tested 
as a routine, but only in special cases. No standard test for the 
testing of night blindness of dark adaption is prescribed. The 
Medical Board should be given the discretion to improvise 
such rough test, e.g, recording of visual acuity with reduced 
illumination or by making the candidate recognise various 
objects in a darkened room after he/she has been therefor 20 
to 30 minutes. Candidates ovm statements should not always 
be relied upon but they should be given due consideration. 

(5) Ocular condition other than visual acuity.—(a) Any 
organic disease or a progressive refractive error which is likely 
to result in lowering the visual acuity should be considered as 
a disqualification. 

(b) Trachoma.—Trachoma unless complicated shall not 
ordinarily be a cause for disqualification. 

(c) Squint,—As the presence of binocular vision is 
essential squint even if the visual acuity is of the prescribed 
standard, should be considered as a disqualification. 

(d) One eyed persons.—The employment of one eyed 
individuals is not recommended. 


8. Blood Pressure 

The Board will use its discretion regarding Blood Pressure. 

A rough method of calculating normal maximum systolic 
pressure is as follows:—* 
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(i) With young subjects 15-25 years of age. Of average is 
about 100 plus the age. 

(ii) With subjects over 25 years of age the general rule of 
110 plus half the age seems quite satisfactory. 

a general rule any systolic pressure over 140 nun 
and diastolic over 90 mm should be regarded as suspicious 
and the candidate should be hospitalised by die Board before 
giving their final opinion regarding the candidate's fimess or 
otherwise. The hospitalisation report should indicate whether 
the rise in blood pressure is of a transient nature due to 
excitement etc. or whether it is due to any organic disease. In 
all such cases X-ray and electro- cardiographic examination 
of heart and blood urea clearance test should also be done as 
a routine. The final decision as to the fitness or otherwise of a 
candidate will, however, rest with the Medical Board only. 

Method of taking Blood Pressure 
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and the Board will refer the case to a specified specialist in 
medicine who has hospital and laboratory facilities at his 
disposal. The Medical Specialist will carry out whatever 
examination clinical and laboratory test he considers necessary 
including a standard blood sugar tolerance test, and will submit 
his opinion to die Medical Board upon which the Medical 
Board will base its final opinion "fit" or "unfit". The candidate 
will not be required to appear in person before the board on 
the second occasion. To excluded the effects of medication it 
may be necessary to retain a candidate for several days in 
hospital under strict supervision. 

10. A woman candidate who as a result of tests of is found 
to be pregnant of 12 weeks standing or over, should be 
declared temporarily unfit until the confinement is over. She 
should be re-examined for fimess certificate six weeks after 
the date of confinement subject to the production of a medical 
certificate of fimess fi-om registered medical practitioner. 


The mercury manometer type of instrument should be used 
as a rule. The measurement should not be teken with in fifteen 
minutes of any exercise of excitement. Provided the patient 
and particularly his arm is relaxed, he may be either lying or 
sitting. The arm is supported comfortably at the patient's side 
in a more less horizontal position. The arm should be fi'eed 
fi-om the clothes to the shoulder. The cuff completely deflated 
should be applied with the middle of the rubber over the inner 
side of the arm and its tower edge an inch or two above the 
one of the elbow. The following turns of cloth bandage should 
spread evenly over the bag to avoid burging during inflation. 

The brachial artery is located by palpitation at the bend of 
the elbow and the stethscope is then applied lightly and 
centrally over it below, but not in contact with the cuff. The 
cuff is inflated to about 200m Hg and then slowly deflated. 
The level at which the column stand when soft successive 
sounds are heard represents the Systolic pressure. When more 
air is allowed m escape the sound will be heard to increase in 
intensify. The level at which the well-heard clear sound change 
to soft muffled hiding sounds represents the diastolic pressure. 
The measurement should be taken in a fairly brief period of 
times; prolonged pressure of the cuff is irritating to the patient 
and will vitiate the readings. Re-checking if necessary, should 
be done only a few minutes after complete deflation of the 
cuff. (Sometimes, as the cuff is deflated sound are heard at a 
certain level they may dis^qipear as pressure Mis and reappear 
at a still lower level). This: "Silent gap" may cause error in 
reading. 

9. The urine (passed in the presence of the examiner) 
should be examined and the results recorded, where a Medical 
Board finds sugar present in a candidate's urine by the usual 
chemical test the Board will processed with the examination 
with all its other aspects and will also specially note any signs 
or symptoms suggestive of diabetes. If except for the 
glycosuria the Board finds the candidate conforms to the 
standards of medical fitness required they may pass the 
candidate "fit" subject to the glycosuria being non diabetic 


11. The following additional points should be observed: 

(a) That the candidates hearing in each ear is good 
and that there is no sign of disease of the ear. In 
case it is defective the candidate should be got 
examined by the ear specialist, provided that if the 
defect in a hearing is remediable by operation or by 
use of hearing aid. A candidate cannot be declared 
unfit on that account provided he/she has not 
progressive disease in the ear. The following are 
the guidelines for the medical examination auftiority 
in this regard: 


(1) Marked or total 
deafiiess in one ear 
oftier for being normal. 

(2) Perceptive deafiiess 
in both ear in which 
some improvement is 

possible by a hearing 
aid. 

(3) Perfiiration of tympanic 
membrane of central or 
Marginal type. 


Fitfornon-technical jobs 
if the deafiiess is upto 30 
decibles in higher fi-equency. 

Fit in respecti’of both technical 
and non-technical jobs if the 
deafiiess is upto 30 decibles 

in speech fi-equencies of 1000 
tD4000HZ. 

(i) One ear normal other ear 
perforation of tympanic 
membrance present tempo¬ 
rarily unfit 

Under improved condition of 
ears surgery a candidate with 
marginal or Other perforation 
in both ears should be given a 
chance by declaring him 
temporarily unfit and then he 
may be considered under 4 (ii) 
below. 

(ii) Marginal drastic perfora¬ 
tion in both ears—unfit. 


20—21 G1/20U 
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(iii) Central perforation in both 
ears—temporarily unfit. 

; 4) Ears with Mastoid (i) Either ear normal hearing 

cavitv sub normal other ear Mastoid cavity Fit 

hearing on one side/on for both technical/non- 
both side technical jobs. 

(ii) Mastoid cavity of both 

sides. Unfit for technical jobs 

Fit for non-technical jobs if 

hearing improves to 30 

Decibles in either ear with or 

without hearing aid. 


(e) that there is no evidence of any abdominal disease; 

(t) that he/she is not ruptured; 

(g) that he/she does not suffer from hydrocele, a 
severe degree of vericose veins or piles; 

(h) that his/lier limbs, hand and feet are well formed 
and developed and that there is free and perfect 
motion of all his joint; 

(i) that he/she is not ruptured, disease; 

Q) that there is no congenital malformation or defect; 

(k) that he/she does not bear traces of active or 
chronic disease pointing to an impaired 
constitution; 


{5} Persistently dis¬ 
charging ear operated/ 
unoperated. 

(5) CJuroiiic intlammatory 
allergic condition of 
nose with or without 
hony deformities of 
nasal septum. 

(7) Chronic Infla¬ 
mmatory conditions 
of tonsils and/or 
Laiymx. 


(8) Benign or locally 
malignant 
Tumours of ENT. 

(9) Otoscilerosis 


^ 10) Congenital defects of 
nose or throat. 


11) Nasal Poly 


Temporarily unfit for both 
technical and non-technical 
jobs. 

(i) a decision will be taken as 
per circumstances of individual 
cases. 

(ii) If deviated nasal septum 
is present with symptoms— 
Temporarily unfit. 

(i) Chronic Inflammatory 
conditions of tonsils and/or 
Larynx—^Fit. 

(ii) Hoarseness of voice severe 
degree if present then— 
Temporarily unfit. 

(i) Benign Tumours—Tem¬ 
porarily unfit. 

(ii) Malignant Tumours— 
unfit. 

If the hearing is within 30 
decibles after operation with 
the help of hearing aid—Fit. 

(i) If not interfering with ear, 
function—Fit. 

(ii) Stuttering of severe 
degree—^Unfit. 

Temporarily unfit. 


(b) that his/her speech is without impediment; 

(c) that his/her teeth are in good order and that he/ 
she is provided with dentures where necessary 
for effective mastication (well filled teeth will be 
considered as sound); 

(d) that the chest is well-formed and his/her chest 
expansion sufficient; and that his/her heart and 
lungs are sound; 


(l) that he/she bears marks of efficient vaccination; 
and 

(m) that he/she is free from communicable disease. 

12. Radiographic examination of the chest for detecting 
any abnormality of the heart and lungs, which may not be 
apparent by ordinary physical examination will be restricted 
to only such candidates who are declared finally successful 
at the concerned Indian Forest Service Examination. 

The decision of the Chairman of the Central Standing 
Medical Board (conducting the medical examination of the 
concerned candidate) about the fitness of the candidate shall 
be final. 

When any defect is found it must be noted in the certificate 
and the medical examiner should state his opinion whether or 
not it is likely to interfere in the efficient performance of the 
duties which will be required of the candidate. 

In case of doubt regarding health of a candidate, the 
Chairman of the Medical Board may consult a suitable Hospital 
Specialist to decide the issue of fitness or unfitness of the 
candidate for Government Service e.g. if a candidate is 
suspected to be suffering from any mental defect or aberration, 
the Chairman of the Board may consult a Hospital Psychiatrist/ 
Psychologist, etc. 

NOTE: Candidates are warned that there is no right of appeal 
from Medical Board special or standing appointed to determine 
their fitness for the above service. If, however, Government 
are satisfied on the evidence produced before them of the 
possibility of an error of judgement in the decision of the first 
Board, it is open to Government to allow an appeal to second 
Board. Such evidence should be submitted within one month 
of the date of the communication in which the decision of the 
first Medical Board is communicated to the candidate, 
otherwise no request for an appeal to a second Medical Board 
will be considered. 

If any medical certificate, produced by a candidate as a 
piece of evidence about the possibility of an error of 
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judgement, in the decision of the first Board, the certificate 
will not be taken into consideration unless it contains a note 
by the medical practitioner concerned to the effect that it has 
been given in full knowledge of the fact that the candidate has 
already been rejected as unfit for service by the Medical Board. 

Medical Board's Report 

The following intimation is made for the guidance of the 
Medical Examiner:— 

1. The standard of physical fitness to be adopted should 
make due allowance for the age and length of service, if any of 
the candidate concerned. 

No person will be deemed qualified for admission to the 
Public Service who shall not satisfy Government or the 
appointing authority, as the case may be that he/she 
has no disease constitutional affliction, or bodily 
infirmity unfitting him/her, or likely to unfit him/her for 
that service. 

It should be understood that the question of fitness 
involves the future as well as the present and that one 
of the main objects of medical examination is to secure 
continuous effective service, and in the case of 
candidates for permanent appointment to prevent early 
pension or payments in case of premature death. It is at 
the same time to be noted that the question is one of the 
likelihood of continuous effective service and that 
rejection of a candidate need not be advised on 
account of the presence of defect which is only a small 
proportion of cases is found to interfere, with continuous 
effective service. 

A lady doctor will be co-opted as a member of the Medical 
Board whenever a woman candidate is to be examined. 

The report of the Medical Board should be treated as 
confidential 

In case where a candidate is declared unfit for appointment 
in the Government Service the grounds for rejection 
may be communicated to the candidate in broad terms 
without giving minute details regarding the defects 
pointed out by the Medical Board. 

In case where a Medical Board considers that a minor 
disability disqualifying a candidate for Government 
service can be cured by a treatment (medical or surgical) 
a statement to that effect should be recorded by the 
Medical Board. There is no objection to a candidate 
being informed of the Board’s opinion to this effect by 
the appointing authority and when a cure has been 
effected it will be open to the authority concerned to 
ask for another Medical Board. 

In the case of candidates who are to be declared Tempora¬ 
rily unfit the period specified for re-examination should 
not ordinarily exceed six months of the Maximum. On 
re-examination after the specified period these 


candidates should not be declared temporarily unfit for 
a further period but a final decision in regard to their 
fitness for appointment or otherwise should be given. 

(a) Candidate's Statement and declaration : 

The candidate must make the statement required below— 
prior to his/her Medical examination and must sign the 
Declaration appended thereto. Their attention is specially 
directed to the warning contained in the Note below:— 

1. State your Name in full... 

(in block letters) 

2. State your age and birth place... 

3. (a) Do you belong to Scheduled Tribes or to races 

such as Gorkhas, Nepalese, Assamese, Meghalaya, 
Tribals,Ladald)ese, Sikkimese, Bhutanese, (3iarwalis, 
Kumaonis, Nagas and Arunachal Pradesh, whose 
average Height is distinctly lower. Answer 'Yes' or 
•No' and if the answer is 'Yes' state the name of 
tribe/race... 

3. (b) Have you ever had small pox, intermittent or any 

other fever, enlargement or suppuration of glands, 
spitting of blood, asthama, heart disease, lung 
disease, fainting attacks rhuematism, appendicitis? 

CR 

Any other disease or accident requiring 
confinement to bed and medical or surgical 
treatment. 

4. Have you suffered from any form of nervousness due to 

over work or any other cause ?. 


5. Furnish the following particular concerning your 
femily:— 


1 

2 

3 

4 

Father's age 

Father's age 

No. of 

No. of 

if living and 

at death and 

brothers 

brothers 

state of 

cause of 

living, their 

dead, their 

health 

death 

age and 

age and 



state of 

cause of 



health 

death 

5 

6 

7 

8 

Mother's age 

Mother's age 

No. of 

No. of 

if living and 

at death and 

sisters 

sisters 

state of 

cause of 

livings their 

dead, their 

health 

death 

age and 

age and 



state of 

cause of 



health 

death 


6. Have you been examined by 
Medical Board before ?.. 
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7. If answer to the above is 'Yes’ 
please state what Services You 

were examined for ?.. 

8. Who was the examining authority ?. 

9. When and where was the Medical 

Board held. 

i 0. Result of the Medical Board 
examination, if communicated 
to you or if known. 

1L All the above answers are to the best of my knowledge 
.5^: belief, true and correct and I shall be liable for action under 
aw for any material infirmity in the information furnished by 
nc or suppression of relevant material information. The 
urnishing of false information or suppression of any factual 
^formation would be a disqualification and is likely to render 
:ne unfit for employment under the Government. If the fact 
that false information has been furnished or that there has 
:)een suppression of any factual information comes to notice 
at any time during my service, my services would be liable to 
be terminated. 

Candidate’s Signature 
Signed in my presence 
Signature of the Chairman of the Board 

PROFORMA—I 

Repori of Medical Board on.. 

.(name of candidate) physical examination. 

1. General Development: Good.Fair..Poor 

Nutrition.Thin.Average. 

Obese.Height.Best Weight 

.Wnen ?.Any recent change in 

Weight.Temperature. 

2. Girth of chest:— 

(1) After foil inspiration 

(2) After foil expiration 

Skin : Any obvious disease 

3. r:yes 

(1) Any disease ... 

(2) Night blindness , . 

(3) Defect in colour vision ... 

(4) Field of vision . 

(5 ) Visual acuity . 

(6) Fundus Examination . 


Acuity of Naked eye With glasses Strength of 

Vision glasses 

Sph. Axix Cy. 


Distant Vision 
R.E. 

L.E. 

Near Vision 
R.E. 

LE. 


Hypermetropia 

(manifest) 

R.E. 

L.E. _ 

4. Ears: inspection.Hearing : Right 

Ear....Left Ear.. 

5. Glands.Thyroid. 

6. Condition ofteeth... 

7. Respiratory System; reveal. Does Physical examination 

qnvtEina jthnnrmal in tfip rpciniratorv orphans'? 

Ifyes, explain folly. 

8. Circulatory System:— 

(a) Heart, Any organic lesions?.Rate 

Standing. 

After hopping 25 times. 

2 minutes after hopping. 

(b) Blood Pressure: Systolic.Diastolic...... 

9. Abdomen: Girth.Tenderness. 

Hernia. 

(a) Palpable.Liver..Spleen. 

Kidneys...Tumours. 

(b) Haemorrhoids.Fistula. 

10. Nervous System : Indication of nervous or mental 

disability.. 

11. LocO‘Motor System: Any abnormality.... 

12. Genito Urinary System : Any evidence of Hydrocele, 
Varicocele etc. 

Urine Analysis: 

(a) Aphysical appearance. 

(b) Sp. Gr... 

(c) Albumen. 

(d) Sugar.. 

(e) Casts.. 

(f) Cells... 

13. Is there anything the health of the candidate likely to 
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render him unfit for the efficient discharge of his duties in the 
Indian Forest Servce? 

NOTE: In case of a female candidate, if it is found that she 
is pregnant of 12 weeks standing or over she should be 
declared temporarily unfit, vide Regulation 10. 

14. Has he been found qualified in all respects for the 
efficient and continuous discharge of duties in the Indian 
Forest Service? 

Note (I): The Board should record their findings under one 
of the following three categories; 

©Fit.. 

(ii) Unfit on account of. 

(iii) Temporarily unfit on account of. 

NOTE (II) The candidate has not undergone chest X-RAY 
test. In view of this, the above findings are not final and are 
subject to the report on chest X-ray test. 

Place; 


PROFORMA—n 

Candidate's Statement/Declaration 

1. State your Name: 

(in block letters) 

2. R 0 IIN 0 .; 

Candidate's Signature 
Signed in my presence 
Signature of the Chairman of the Board 

To be filled-in by the Medical Board 

Note: The Board should record their findings under one of 
the following three categories in respect of chest X-ray test of 
the candidate. 

Name of the candidate. 

©Fit...’....... 

(ii) Unfit on account of 

(iii) Temporarily unfit on account of 
Place: 


Date: 


Date: 

Chaiiman Chainnan 

Signature Member Signature Member 

Member Member 

Seal ofthe Medical Board Seal ofthe Medical Board 


MINISTRY OF COMMUNICATIONSAND INFORMATION 
TECHNOLOGY 

(DEPARTMENT OF INFORMATION TECHNOLOGY) 
New Delhi-110003, the 28th March 2011 
Standard for Iris Image 

No. 2(32)/2009-EG-II—WHEREAS, Department of 
Information Technology (DIT), Ministry of Communications 
and Information Technology, Government of India (Gol) is 
driving the National e-Govemance Plan (NeGP), which seeks 
to create the right Governance and institutional mechanism; 
implement a number of Mission Mode Projects at tire Centre 
& State Government and also promote the usage of Open 
Standards to avoid any technology lock-ins. 

AND WHEREAS, Standards in e-Govemance is 
considered periority activity, which will help ensure sharing 


of information and seamless interoperability of data across 
e-Governance applications and also creation of an 
Institutional Mechanism under NeGP to evolve/adopt 
Standards for e-Govemance 

AND WHEREAS, immediate need haslM^felttohavi 
Standards for identification and authorization of m a»^duai 
based on his biometrics data like Iris im^e. 

AND WHEREAS, the Competent Authority on 
Standards has approved the Biometrics Standard for Iris image 
based on tiie ISO 19794 part 6 standard. 

NOW, this Department hereby notifies Iris image 
Standards for e-Govemance applications w.e.f. the date of 
notification. The Standard can be downloaded fi-om http;// 
egov standards. gov. in. 

SATVIR SINGH 
Joint Director 


wi?n ?[T 7 T xi^rrf^, 2011 
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